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SAFETY SUMMARY 

The fol/owing general safety precautions must be observed during all phases of operation, service, 
and repair of this Instrument. Failure to comply with these precautions or with specific warnings 
elsewhere In this manual violates safety standards of design, manufacture, and Intended use of the 
Instrument. Hewlett-Packard Company assumes no llabl/lty for the customer's failure to comply 
with these requirements. 

GROUND THE INSTRUMENT. 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three-conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (IEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 
Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components with 
power cable connected. Under certain conditions, dangerous voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 
touching them. 

DO NOT SERVICE OR ADJUST ALONE. 
Do not attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion). 
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall 
be done only by qualified maintenance personnel using approved safety mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 
Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 
Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. 

I WARNING I 
Dangerous voltages, capable of causing death, are present in this instrument. 
Use extreme caution when handling, testing, and adjusting. 

SS-2-1 /76 
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SECTION I 

GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. This Operating and Service Manual contains in­
formation required to install, test, and service the 
Hewlett-Packard Model 1610B Logic State Analyzer. 
Operating instructions are provided in a separate Oper­
ating Guide supplied with the instrument. It should be 
kept with the instrument for use by the operator. The 
part number of the guide is listed on the title page of 
this manual. 

1-3. Also listed on the title page is a microfiche part 
number. This number can be used to order 4 x 6-inch 
microfilm transparencies of the manual. Each micro­
fiche contains up to 96 photo-duplicates of the manual 
pages. The microfiche package also includes the latest 
Manual Changes supplement. 

1-4. SPECIFICATIONS. 

1-5. Instrument specifications are listed in table 1-1. 
These specifications are the performance standards or 
limits against which the instrument is tested. Supple­
mental characteristics in table 1-2 are not specifications 
but are included as additional information for the user. 

1-6. INSTRUMENTS COVERED BY THIS 
MANUAL. 

1-7. Attached to the instrument is a serial number tag. 
The serial number is in the form: OOOOAOOOOO. It is in two 
parts; the first four digits and the letter are the serial 
prefix, and the last five digits are the suffix. The prefix is 
the same for all identical instruments. The suffix, how­
ever, is assigned sequentially and is different for each 
instrument. The contents of this manual apply to instru­
ments with the serial number prefix(es) listed under 
SERIAL NUMBERS on the title page. 

1-8. An instrument manufactured after the printing of 
this manual may have a serial number prefix that is not 
listed on the title page. This unlisted serial number 
prefix indicates that the instrument is different from 
those described in this manual. The manual for this 
newer instrument is accompanied by a Manual Changes 
supplement. This supplement contains "change infor­
mation" that explains how to adapt the manual for the 
newer instrument. 

1-9. In addition to change information, the supplement 
contains information for correcting errors in the man­
ual. To keep this manual as current as possible, Hewlett­
Packard recommends that you periodically request the 
latest Manual Changes supplement. The supplement for 

this manual is identified with the manual print date and 
part number, both of which appear on the manual title 
page. Complimentary copies of the supplement are 
available from Hewlett-Packard. 

1-10. For information concerning a serial number pre­
fix that is not listed on the title page or in the Manual 
Changes supplement, contact your nearest Hewlett­
Packard Office. 

1-11. DESCRIPTION. 

1-12. The Model 1610B is a general-purpose, keyboard­
controlled, logic state analyzer offering ease and con­
venience in the analysis of complex state machines. The 
1610B synchronously performs real-time trace and count 
measurements at up to 10-MHz rates. Input states are 
sensed through high-impedance probes grouped into 
four 8-bit pods with a fifth pod for clocks and clock 
qualifiers. Each pod may be separately preset to TTL 
logic threshold or variably adjusted in the range of 
±10 volts. 

1-13. The 1610B has three data display modes: Trace 
List, Trace Graph, and Trace Compare. The Trace List 
display mode provides a tabular listing of states in the 
order of their occurrence. Twenty trace states (one per 
line) are displayed on screen, and "roll" keys allow view­
ing of the entire 64-state listing. The Trace Graph dis­
play mode presents a graph of data magnitude versus 
time for all 64 states. Each state is shown as a dot with a 
vertical displacement corresponding to its binary mag­
nitude with an increasing horizontal displacement for 
successive states in the order of their occurrence. The 
result is a waveform analagous to oscilloscope voltage 
magnitude displays. The Trace Compare display mode 
presents a tabular listing of the differences between 
results in the present measurement and a stored mea­
surement. The listing is formatted and rolled in the same 
manner as the Trace List. Results of the two measure­
ments are exclusive ORed, and identical bits are dis­
played as zeros. 

1-14. Input data is gathered at the active edge of the 
specified qualified clock and treated as one parallel 
state. Trace measurement is a collection of these state 
values as they occur. Trace position may be selected to 
start, center, or end where the input data satisfies the 
specified state sequence. A state sequence is one to seven 
state conditions which must be found in the sequence 
specified by the operator. Intermediate steps not satisfy­
ing the sequence are ignored. Sections of branched, 
looped, or nested forms of state flow may be directly 
located by state sequences. 

1-1 
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1-15. The trace measurement may be further qualified 
by specifying which occurrence of the state is to be 
found. Each state in a state sequence may be specified to 
occur from 1 to 65 536 times. This specification will 
locate the nth pass of a loop beginning at the specified 
state. 

1-16. The 1610B performs time and state counting mea­
surements in absolute and relative modes. It displays 
time or the number of count states occurring between 
each state from the trace position in the absolute mode 
and between each traced state in the relative mode. Time 
measurements have a range of 0 to 429 seconds with 
0.1 % accuracy and 100 ns resolution. State counts have a 
range of 0 to 4 294 967 295. 

1-17. OPTIONS. 

1-18. The following options are available for the 1610B: 

Option 003: Model 1610B with HP-IB (Hewlett-Packard 
Interface Bus) capability; provides remote control of 
front-panel functions. A separate Operating and Service 
Manual Supplement is supplied with the option. 

Option 004:Model 1610B with Model 9876A Thermal 
Printer (includes Interface Cable, HP Part No. 01610-
61637); provides hard copy of measurement specifica­
tions and data. 

1-19. ACCESSORIES SUPPLIED. 

1-20. The following accessories are supplied with the 
1610B: 

Five 8-bit Data Probes (HP Model 10248B or 10248C) 
One 2.3 m (7.5 ft) Power Cable (refer to Section II) 
One Extender Board (HP Part No. 01610-66519) 
Four Extender Cables as follows: 

16-pin (HP Part No. 01610-61621) 
14-pin (HP Part No. 01610-61622) 

Model 1610B 

High Speed (HP Part No. 01610-61623; 3 connectors) 
High Speed (HP Part No. 01610-61624; 2 connectors) 

Ten Adapters, two-to-one demultiplexing (HP Part No. 
5061-3613). 

1-21. ACCESSORIES AVAILABLE. 

1-22. The following accessories are available for the 
1610B: 

Model 10275A PDP-11 Unibus Interface provides easy 
connection between a 1610B and a Digital Equipment 
Corporation PDP-11 Minicomputer. 

Model 10276A LSI-11 Q-Bus Interface provides easy 
connection between a 1610B and a Digital Equipment 
Corporation LSI-11 Minicomputer. 

Model 10277 A General Purpose Probe Interface pro­
vides a convenient method of connecting a 1610B to 
digital systems. 

Model 10278A HP 1000 Series Interface provides easy 
connection between a 1610B and an HP 1000 Series 
Minicomputer. 

Model 10279A Nova 31 Interface provides easy con­
nection between a 1610B and a Data General Nova 31 
Minicomputer. 

Model 10280A Micro-Nova Interface provides easy con­
nection between a 1610B and a Data General Micro­
Nova Minicomputer. 

Model 52126A Intel Multibus Interface provides easy 
connection between a 1610B and an Intel Mini­
computer. 

Probe Lead Kit (HP Part No. 10248-69501) provides a 
set of 12 probe lead cables and a connector clip for 
one 10248B or 10248C probe. 

Probe Tips (HP Part No.10230-62101) for use with extra 
probe lead kits or as replacement tips. 

1-23. RECOMMENDED TEST EQUIPMENT. 

1-24. Equipment required to maintain the Model 1610B 
is listed in table 1-3. Other eq ui pm en t may be substituted 
if it meets or exceeds critical specifications listed in the 
table. 

Table 1-1. Specifications 

PROBE INPUTS 
INPUT RC: approx 50 kn shunted by approx 14 pF 

with 10248B probe or approx 100 kn shunted by 
approx 14 pF with 10248C probe at the probe tip. 

INPUT BIAS CURRENT: ~20 µA. 
MAXIMUM INPUT: -15 V to +15 V. 
MINIMUM INPUT SWING: 0.6 V p-p. 
INPUT THRESHOLD: TTL, fixed at approx + 1.5 V; 

variable, ±10 V de. 

1-2 

CLOCK INPUTS 
MASTER CLOCK REPETITION RATE: to 10 MHz. 
MINIMUM CLOCK WIDTH: 20 ns at threshold level. 

Master active edge to master active edge: 100 ns min. 

Master active edge to next slave active edge: 20 ns 
min. 

Slave active edge to next slave or master active 
edge: Ons min (see Multiple Clock Timing figure 
below). 

MASTER 
CLOCK 

SLAVE 
CLOCK 

SLAVE 
CLOCK 

20ns -+j t4- NO SLAVE CLOCK MA! OCCUR 

I 

DATA SAMPLED AT 
POINTS A,B, AND C 
Will BE DISPLAYED 
ON THE SAME LINE 



Model 1610B General Information 

Table 1-1. Specifications (Cont'd) 

DATA AND QUALIFIERS INPUTS 
SETUP TIME, DATA AND QUALIFIERS (Including 

Don't Care): Time qualifiers and data must be 
present prior to active edge of clock, 20 ns max. 

HOLD TIME, DATA AND QUALIFIERS (Including 
Don't Care): Time qualifiers and data must remain 
present and stable after active edge of clock, 0 ns. 

NOTE 
Ground unused qualifier inputs to prevent 
stray pickup. 

TRIGGER AND MEASUREMENT ENABLE 
OUTPUTS 
TRIGGER OUTPUT (Rear Panel). The 50 ns ±10 ns 

positive TTL trigger pulse is generated each time 
the trace position is recognized. If the trace includes 
a word sequence, the pulse occurs when the last 
word is found. The trigger output pulses will con­
tinue on each occurrence of the trigger after a trace 

has been initialized unless either the STOP key or 
the FORMAT SPECIFICATION key is pressed. If 
either of these keys is pressed, the trigger output 
will be dis a bled (low) until the TRACE key is pressed. 
Whenever the TRACE key is pressed, the 1610B ini­
tializes the data acquisition circuitry before starting 
the trace. During initialization time, the trigger out­
put is disabled (low). If continuous trace or compared 
trace mode is selected, the trigger output will be 
disabled during the reinitialization period between 
traces. 

MEASUREMENT ENABLE OUTPUTS (Rear Panel). 
The positive TTL level measurement enable output 
(+)goes high and remains high when the 1610B is 
looking for trace position. It goes low when a trace 
position is recognized or if the STOP key is pressed. 
In continuous or compared trace modes, the transi­
tions repeat each time the 1610B makes a new mea­
surement. Measurement enable output (-) is the 
complement of measurement enable output(+). 

Table 1-2. Supplemental Characteristics 

GENERAL 
MEMORY DEPTH: 64 data states; 20 states are displayed 

on screen, roll keys permit viewing all 64 data states. 
COUNT TIME: resolution, 100 ns; accuracy, 0.01 %. Max­

imum time, 429.4 seconds. 
COUNT STATES: 0 to 232 -1 events (4 294 967 295; 

decimal). Counts can be in either STATE or TIME. 
In TIME, count is in microseconds. 

OCCURRENCE COUNT: 1 to 216 (65 536; decimal). 
POWER: 100, 120, 220, 240 Vac, -10% to +5%; 48 to 61 Hz; 

260 VA max. 
DIMENSIONS: see outline drawings. 

OPERATING ENVIRONMENT 

Temperature: 0° C to +55° C. 
Humidity: up to 95% relative humidity at +40°C. 
Altitude: to 4600 m (15 000 ft). 
Vibration: vibrated in three planes for 15 min each with 

0.25 mm (0.010 in.) excursions, 10 to 55 Hz. 
WEIGHT: net, 26.5 kg (58.5 lb). 

I I I 
I
i 

7s2 
(29-~/Bij 

I 725 
(28-9/16) 

I TOP 

== 
ODO 
== 

J 

_ ~ _________ 11mm1mu11111m 

NOTES 
1. DIMENSIONS ARE FOR GENERAL 

INFORMATION ONLY. IF DIMEN­
SIONS ARE REQUIRED FOR BUILD­
ING SPECIAL ENCLOSURES, CON­
TACT YOUR HP FIELD ENGINEER. 

2. DIMENSIONS ARE IN MILLIMETRES 
AND (INCHES). 
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Table 1-3. Recommended Test Equipment 

Recommended 
Instrument Critical Specification Model Use* 

Current HP547A T 
Tracer 

Dual-channel 100-MHz, dual channel, HP1722B or P,A,T 
Osilloscope delayed sweep, time HP1743A 

interval measurement, 
0.1 ns resolution, 
0.5 ns accuracy 

Digital 4 digit, ±1000 V, HP3465A P,A,T 
Voltmeter 0.1 'Jii1 accuracy 

Pulse ±10 V into 50 ohm, HP8013B p 
Generators (2) external trigger, 

adjustable delay 

Logic Probe Monitor digital HP10525T T 
signals 

Logic Pulser Pulse digital HP10526T T 
circuits 

50-ohm HPlOlOOC p 
Feedthroughs (2) 

BNC-to- HP Part No. p 
Alligator 8120-1292 
Clip 
Adapters (2) 

AC Current HPlllOA T 
Probes (2) 

*P=Performance Test; A=Adjustments; T=Troubleshooting. 

1-4 
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SECTION II 

INSTALLATION 

2-1. INTRODUCTION. 

2-2. This section contains information for installing 
the Model 1610B. Included are initial inspection pro­
cedures, power and grounding requirements, and in­
structions for repacking the instrument for shipment. 

2-3. INITIAL INSPECTION. 

2-4. Inspect the shipping container for damage. If the 
shipping container or cushioning material is damaged, 
it should be kept until contents of the shipment have 
been checked for completeness and the instrument has 
been checked mechanically and electrically. Procedures 
for checking electrical performance are given in Section 
IV. If the contents are incomplete, if there is mechanical 
damage or defect, or if the instrument does not pass the 
Performance Tests, notify the nearest Hewlett-Packard 
Office. If the shipping container is damaged, or if the 
cushioning material shows signs of stress, notify the 
carrier as well as the Hewlett-Packard Office. Keep the 
shipping materials for carrier's inspection. The HP 
office will arrange for repair or replacement at HP 
option without waiting for claim settlement. 

2-5. PREPARATION FOR USE. 

2-6. POWER REQUIREMENTS. The 1610B requires a 
power source of 100, 120, 220, or 240 Vac, -10% to +5%; 
single-phase, 48 to 61 Hz; 260 VA maximum. 

The instrument may be damaged if the Line 
Voltage Selection Connector is not properly 
installed to match the input line voltage. 

2-7. LINE VOLTAGE SELECTION. 100-, 120-, 220-, or 
240-volt operation is selected by connecting the AC Line 
Voltage Selection Connector onto one of four taps inside 
the bottom cover of the instrument (see figure 2-1). To 
check or change positions of the Line Voltage Selection 
Connector, proceed as follows: 

a. Disconnect ac power cable. 

b. Remove bottom cover. 

c. Connect Line Voltage Selection Connector onto 
tap for desired voltage. 

d. For lOOV or 120V operation, install 5A fuse (HP 
Part No. 2110-0010). 

240V TAP 

220V TAP 

120V TAP 

16108 BOTTOM VIEW 

Figure 2-1. Line Voltage Selection 

e. For 220V or 240V operation, install 3A fuse (HP 
Part NO. 2110-0003). 

f. Reinstall bottom cover. 

2-8. POWER CABLE. This instrument is equipped with 
a three-wire power cable. When connected to an appro­
priate ac power receptacle, this cable grounds the in­
strument cabinet. The type of power cable plug shipped 
with each instrument depends on the country of destina­
tion. See figure 2-2 for part numbers of power cables and 
plug configurations available. 

8120-2857 8120-1369 

8120-1351 8120-2104 8120-1378 

a 
Figure 2-2. Power Cables Available 
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Installation 

2-9. PROBE INSTALLATION. Sockets for connecting 
clock and data probes are located under the keyboard 
(see figure 2-3). Pod numbers correspond with the format 
specification menu display. To connect probes, proceed 
as follows: 

a. Slide spring clip on probe plug to unlocked 
position. 

b. Hold probe plug with molded ridge on left and 
plug it into socket under keyboard. 

c. Slide spring clip on probe plug to locked position. 

2-10. PRINTER INTERFACE. A printer connector on 
the rear panel permits interfacing the 1610B with an HP 

Model 1610B 

Model 9866A or Model 9866B printer for obtaining hard 
copy of all display menus except graph. (HP Part No. for 
the Interface Cable is 09866-61630.) 

2-11. REPACKING FOR SHIPMENT. 

2-12. If the instrument is to be shipped to a Hewlett­
Packard Sales/Service Office for service or repair,attach 
a tag showing owner (with address), complete instru­
ment serial number, and a description of the service 
required. 

2-13. Use the original shipping carton and packing 
material. If the original packing material is not avail­
able, the Hewlett-Packard Sales/Service Office will 
provide information and recommendations on materials 
to be used. 

CLK 

POD 

POD 
2 

POD 
3 SPRING CLIP 

__...... LOCKED 

Figure 2-3. Probe Installation 
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SECTION Ill 

OPERATION 

Detailed operating information is provided in the 1610B 
Operating Guide supplied with the instrument. 

Operation 

3-1/(3-2 blank) 
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SECTION IV 

PERFORMANCE TESTS 

4-1. INTRODUCTION. 

4-2. This section provides two types of performance tests: 
Operation Verification and Performance Verification. 
The Operation Verification provides approximately 90% 
assurance that the 1610B and its input probes are 
functioning properly without testing all the specifica­
tions listed in table 1-1. The Performance Verification 
checks electrical parameters of the instrument using the 
specifications in table 1-1 as performance standards. 
Unless the detailed Performance Verification is required, 
it is recommended that only the Operation Verification 
be performed. All tests can be performed without access 
to the interior of the instrument. 

4-7. OPERATION VERIFICATION. 

4-3. EQUIPMENT REQUIRED. 

4-4. Test equipment (required only forthe Performance 
Verification) is listed in the Recommended Test Equip­
ment table in Section I. Any equipment that satisfies the 
critical requirements given in the table may be sub­
stituted for the recommended model(s). 

4-5. PERFORMANCE TEST RECORD. 

4-6. Performance Test results may be recorded in the 
Performance Test Record at the end of this section. The 
test record lists all tested specifications and their accept­
able limits. Test results recorded at incoming inspection 
can be used for comparison in periodic maintenance and 
after repairs or adjustments. 

4-8. To verify that the Logic State Analyzer is performing properly without testing all specifications listed in table 
1-1, the Operation Verification is recommended. This procedure consists of six internal tests: ROM/RAM, Display, 
Keyboard, Trace, Interrupt, and Printer. To initiate these tests, the 1610B must first be put into the self-test mode. 
Pressing the START button on the rear panel will automatically run the ROM/RAM test and place the 1610B in the 
self-test mode. Repeated pressing of the FIELD SELECT key may then he used to select the desired test. To abort the 
self-test mode, the DEFAULT key may be pressed at the end of any test. l<~ach test is controlled and evaluated by the 
microprocessor in the 1610B. The results of each test are then displayed on screen by the microprocessor. 

4-9. ROM/RAM TEST. 

DESCRIPTION: 

This test verifies proper operation of the microprocessor; ROMs A6Ul 7 thru U24; RAMs A5Ul, U2, U5, U6, U9, 
UlO, U13, U14; and associated microprocessor interface circuits. Microprocessor ROM circuits are checked 
with a checksum subroutine. The RAMs are tested by first writing a portion of data contained in ROM into the 
RAM then reading it back and ·comparing it to the data contained in ROM. During ROM/RAM test, the 1610B 
screen is filled with random characters. When the test has passed, the 1610B will beep and the display test will be 
shown on screen. If the ROM/RAM test fails, the microprocessor continuously repeats the test. This will result in a 
cycling display of random characters. 

PROCEDURE: 

a. Set LINE switch to on position. 

b. Press START button on rear panel of 1610B. 

c. Verify that 1610B beeps one time= 2 seconds after START button is released. 

4-1 
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PERFORMANCE TESTS 

4-10. DISPLAY TEST. 

DESCRIPTION. 

This test verifies proper operation of the CRT display. During the test, you can check display size, intensity ratio, 
and verify that all characters are displayed properly. The test may be repeated by pressing the TRACE key. 

PROCEDURE: 

4-2 

a. Set LINE switch to on position. 

b. Press START button on rear panel of 1610B. 

c. Verify that display is as shown in figure 4-1 with "1610 VERIFICATION-COMPLETE" message in upper-right 
corner. 

Figure 4-1. Display Test 



Model 1610B Performance Tests 

PERFORMANCE TESTS 

4-11. KEYBOARD TEST. 

DESCRIPTION. 

This test verifies that the 1610B detects each of the 39 keys on the keyboard. The keys are pressed one ata time in any 
order, but the FIELD SELECT key must be pressed last. After each key is pressed, the corresponding key code for 
that key is displayed (see table 4-1 for key codes). In addition,that key code is removed from the string of key codes 
that have not been detected (missing codes). When the FIELD SELECT key is pressed, the 1610B checks for any 
remaining key codes in the code string. If there are none, the test will pass. If any key codes remain in the string, the 
test will fail. After the key code test is completed, it can be restarted by pressing the TRACE key. 

PROCEDURE: 

a. Set LINE switch to on position. 

b. Press ST ART button on rear panel of 1610B. 

c. Press FIELD SELECT key repeatedly until Keyboard Test is selected and displayed. 

d. Press each key on the keyboard one at a time, ending with the FIELD SELECT key. 

e. Verify that "1610 VERIFICATION-COMPLETE" message is displayed. 

Table 4-1. Key Codes 

Key Code Key Code 

FORMAT SPEC H c c 
TRACE SPEC I D D 

LIST J E E 
GRAPH K F F 

COMPR vs STORE L DELETE A 

I ROLL I INSERT J 
1 ROLL DEFAULT -

x x DECR ? 
0 0 INCR : 
1 1 - CURSOR & 
2 2 t CURSOR $ 
3 3 I CURSOR % 
4 4 - CURSOR ' 
5 5 !STORE R 
6 6 t l SWAP Q 
7 7 PRINT p 
8 8 TRACE s 
9 9 STOP T 
A A [ ] -
B B 
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Performance Tests· Model 1610B 

PERFORMANCE TESTS 

4-12. TRACE TEST. 

SPECIFICATION: 
Master Clock Repetition Rate: to 10 MHz. 
Master Active Edge to Master Active Edge: 100 ns min. 

DESCRIPTION: 

This test verifies proper operation of the data acquisition circuitry; this includes the clock and data probes as well as 
circuitry on the Al, A2, and A3 Assemblies. A data source is provided at the rear panel of the 1610B for use in the 
trace verification test. The clock rate from the rear-panel data source is 10 MHz. Therefore, the repetition rate 
specification in table 1-1 is checked during this test. During trace test, the microprocessor sets up various conditions 
in the trace and format specification menus, then commands the data acquisition circuitry to gather data. The 
microprocessor checks this data and displays results of the trace test on screen. These results are segmented so that 
each probe can be tested separately. When none of the probes are connected to the rear-panel data source, the 1610B 
will display "POD 4321 CT". This message indicates failure of the probe pod test. The "C" means that the clock pod test 
has failed. Circuits checked during the clock pod test are: multiple clock, clock qualifiers, and slow-clock detection. "T" 
means that the count time test has failed. "POD 4321" indicates that the respective data acquisition circuitry for each 
pod has failed the data acquisition test. When the clock probe is connected to the data source, the "C" and "T" 
indications should no longer be displayed. After the clock probe is connected and tested, each data probe can be 
tested one at a time. Each time a data probe is connected to the rear-panel data source, the pod number for that probe 
is no longer displayed, and test results are updated to indicate that the pod has passed the test. The trace test will be 
automatically repeated until all pods have passed the test or until the STOP key is pressed. The trace test may be run 
continuously by pressing the TRACE key. Once the TRACE key is pressed, the STOP key may be pressed to 
terminate continuous execution of the test. 

PROCEDURE: 

4-4 

a. Set LINE switch to on position. 

b. Set all front-panel POD THRESHOLD switches to TTL positions. 

c. Connect the clock probe and all four data probes to their respective connectors located under the keyboard. 

d. Press ST ART button on rear panel. 

e. Press FIELD SELECT key repeatedly until Trace Test is selected and displayed on screen. 

f. With no pods connected to the rear panel, verify that "POD 4321 CT" is displayed. 

g. Connect clock probe pod to CLOCK OUTPUT pod connector on rear panel. 

h. Verify that "CT" is no longer displayed and that test results indicate "PASSED" for count time and clock pod. 

i. Without removing clock pod, connect one of the data pods to DATA OUTPUT pod connector on rear panel. 

j. Verify that the pod's number is no longer present and thattestresultfortherespectivepodnumbernowindicates 
"PASS ED". 

k. Repeat steps i and j for each remaining data probe. 

1. Verify that display indicates all pods have passed and that "1610 VERIFICATION COMPLETE" message is 
displayed. 
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4-13. INTERRUPT TEST. 

DESCRIPTION: 
This test verifies proper operation of maskable interrupt circuitry on Microprocessor Board A6. When enabled, this 
circuitry generates interrupts at a fixed rate; the interrupt test verifies that the rate is correct. IC's involved in the 
test are: A6U7, U9A, U2, U46, U43, U28, and U26. Once this test is entered, pressing the TRACE key will result in 
continuous execution. 

PROCEDURE: 
a. Set LINE switch to on position. 
b. Press START button on rear panel. 
c. Press FIELD SELECT key repeatedly until the Interrupt Test is selected and displayed. 
d. Verify that "1610 VERIFICATION-COMPLETE" message is displayed. 

4-14. PRINTER TEST 

DESCRIPTION: 
This test checks printer interface circuitry and the 9866A/B Thermal Printer if one is connected. When a 
printer is connected, the 1610B will output the bottom line of the printer test. The printed line on the 9866A/B 
should be identical to the line shown at the bottom of the 1610B screen. The 1610B also displays the test results. 
Continuous execution of this test can be initiated with the TRACE key. To stop continuous execution, press the STOP 
key. 

PROCEDURE: 
a. Set LINE switch to on position. 
b. Press START button on rear panel. 
c. Press FIELD SELECT key repeatedly until Printer Test is selected and displayed. 
d. When Printer Test is complete, verify that the printed line is identical to the line shown at the bottom of the 

1610B display. If no printer is connected, it is only necessary to verify that "1610 VERIFICATION­
COMPLETE" message is displayed on screen. 

4-15. PERFORMANCE VERIFICATION. 

4-16. The following procedures verify electrical parameters of the 1610B using specifications in table 1-1 as the 
performance standards. 

NOTE 
The Performance Verification requires that the probe 
inputs be connected to pulse generator outputs. A con­
venient connector that includes a 50 ohm termination 
for a pulse generator can be fabricated as shown in 
figure 4-2. 

BNC connector ............................ 1250-0083 
solder lug .................................. 0360-1632 
nut ........................................ 2950-0001 
2 resistors, 1 watt, 100 ohms ............... 0760-0024 

Figure 4-2. 50-0hm Test Connector 

BNC 
CONNECTOR 

TWO 
100 OHM 
1 WATT 
RESISTORS 
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4-17. INPUT THRESHOLD AND MINIMUM INPUT SWING TEST. 

SPECIFICATION: 
Input Threshold: TTL fixed at approx+ 1.5 volts. 
Minimum Input Swing: 0.6 volt peak-to-peak. 

DESCRIPTION: 

Model 1610B 

This procedure verifies that clock qualifier and data probe inputs recognize the proper state of a 1 orO when an input 
signal is compared with the threshold voltage. It also checks the 0.6 volt peak-to-peak minimum input swing 
specification. 

EQUIPMENT: 
Pulse Generator .................................................................................... HP 8013B 
Oscilloscope .......................................................................... HP 1722B or HP 1748A 

4-6 

MODEL 16108 

~ "' N ~ 

0 0 0 0 ><'. 
0 0 0 0 _, 
a.. a.. a.. a.. u 

....... -~ ...... -r ...... 

CLK 

POD 1 

POD 2 

POD 3 

POD 4 

PULSE GENERATOR 

MONITOR 
OSCILLOSCOPE 

~. 
Q 

L.!5j, 15.:l - -
UAL 0-3 

~ 
~ 

ND 

~I TS0-7 

..& ND 

~I I§Q:.7_ -­

ND ~· 

TS 0-7 .El 
G ND 
t-

~ T.2._0.:.Z. __ 

ND 

+OUTPUT 

t-9. - - - __ ..___,,, 

50!1* 

A 

GND 

10:1 PROBE 

'!SEE FIGURE 4-2 FOR CONSTRUCTION 

OF THIS CONNECTOR! 

Figure 4-3. Input Threshold and Minimum Input Swing Test Setup 
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PROCEDURE: 
a. Set 1610B LINE switch to off then on to initialize the 1610B. 

b. Set all POD THRESHOLD switches to TTL position. 

c. Connect Clock L input to pulse generator as shown in figure 4-:L 

1----400ns------•1 
+ 1.5VDC __ -{--__ ~00-;; __ -f-__ '~''.__ __ -3•-6-1v-:~ .. ~-~o-ut 

Figure 4-4. Input Threshold and Minimum Swing Test Waveform 

d. Adjust pulse generator output for wa vdorm as shown in figure 4-4. 

e. Set Clock L slope to l + J and all other clock slopes to [OFF]. 

f. Verify that "WARNING-SLOW CLOCK" message is not displayed in upper-left corner of screen. 

g. Repeat steps d through f for Clocks J and K, one at a time. 

h. Change Clock J slope to[+/-]. 

L Label all bits of Pod 1 "A"; all bits of Pod 2 "B"; all bits of Pod 3 "C"; and all bits of Pod 4 "D". 

J. Set numerical base to binary for labels A, B, C, and D. 

k. Connect bit 0 of Pod 1 to pulse generator as shown in figure 4-3. 

1. Press TRACE key and verify that the corresponding bit shows alternating l's and O's on screen. 

m. Disconnect bit 0 of Pod 1 from pulse generator. 

n. Repeat steps k through m for all remaining data bits, one at a time, for all remaining data pods. 

o. Connect Pod 1 bit 0 and qualifier bit 0 to pulse generator as shown in figure 4-3. 

p. Press FORMAT SPECIFICATION; set qualifier bit 0 to "()" for both plus and minus slope and all other 
qualifier bits to "X" (Don't Care). 

q. Press TRACE and verify that Pod 1, bit 0 contains only O's. 

r. Set qualifier bit 0 to 1 for both+ and - slope. Set all other qualifier bits to Don't Care. 

s. Press TRACE and verify that Pod 1, bit 0 contains only J's. 

t. Repeat steps o through s for the remaining qualifier bits, one at a time. 
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4-18. INPUT THRESHOLD RANGE TEST. 

SPECIFICATION: 
Input Threshold: Variable, ±10 V de. 

DESCRIPTION: 
This procedure verifies that the variable threshold voltage adjustment has a ±10 volt de range for each pod. 

EQUIPMENT: 
Pulse Generator .................................................................................... HP 8013A 
Oscilloscope .......................................................................... HP 1722B or HP 1743A 

MODEL 16108 

'1' C") N ~ 

0 0 0 0 ><'. 
0 0 0 0 ....J 
a_ a_ a_ a_ u 

"'T" ~ -,... .,... .,.... 

CLK 

POD 1 

POD 2 

POD 3 

POD 4 

MONITOR 
OSCILLOSCOPE 

PULSE GENERATOR 

..S· LK J ----
~. 
(' 
~ 

UAL 0 3 __ 

N [) 

HI T () 
f-
G N [) 

f-

fll r o 
f-
G ND 

t-

Bl TO 
t-
G ND 

f-

Bl TO 
t-

G ND 
t-

50!1* 

OUTPUT 
A 

GND 

101 PROBE 

"!SEE FIGURE 4-2 FOR CONSTRUCTION 
OF THIS CONNECTOR! 

Figure 4-5. Input Threshold Range Test Setup 

PROCEDURE: 
a. Press 1610B LINE switch to off then on to initialize the 1610B. 

b. Connect Clock J input to pulse generator as shown in figure 4-5. 
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+10V ----
200ns 

® 
200ns 

ov 

ov -----
~ 200ns 

® 
200ns 

-10V 

Figure 4-6. Input Threshold Range Test Waveform 

c. Adjust pulse generator for output waveform A as shown in figure 4-6. 

d. Set Clock threshold switch to VAR position and turn clock threshold adjustment fully clockwise. 

e. Verify that "WARNING-SLOW CLOCK" message is present at upper-left corner of screen. 

f. Adjust pulse generator for output waveform Bas shown in figure 4-6. 

g. Turn clock threshold adjustment fully counterclockwise. 

h. Verify "WARNING-SLOW CLOCK" message is present at upper left-hand corner of screen. 

i. Set Clock POD THRESHOLD switch to TTL position. 

j. Connect clock probe pod to rear-panel OUTPUT CLOCK pod connector. 

k. Connect bit 0 of pods 1 thru 4 to pulse generator as shown in figure 4-5. 

1. Set POD THRESHOLD switches for Pods 1thru4 to VAR position and turn threshold adjustments for Pods 1 
thru 4 fully counterclockwise. 

m. Hold TRACE key down until continuous trace is displayed at upper-right corner of screen. 

n. Verify that data displayed is all F's. 

o. Adjust pulse generator for output waveform A as shown in figure 4-6. 

p. Turn threshold adjustments fully clockwise for pods 1 thru 4. 

q. Verify that data displayed is all O's. 
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4-19. MINIMUM CLOCK WIDTH TEST. 

SPECIFICATION: 
Minimum Clock Width: 20 ns at threshold level. 

DESCRIPTION: 
This test verifies that the clock input circuitry functions properly with an input signal having a minimum clock 
width. 

EQUIPMENT: 
Pulse Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 8013B 
Oscilloscope .......................................................................... HP l 722B or HP l 743A 

MODEL 16108 

CLK 
-r' 

CLK 
CLOCK J 

CLOCK K 

CLOCK L 

OUAL 0-3 

GND 

PULSE GENERATOR 

+OUTPUT 
) 

GND 

r D J... 

-'\,/\/'y--J 

10:1 PROBE 

MONITOR 
OSCILLOSCOPE 

A 

9 

50!1* *!SEE FIGURE 4-2 FOR CONSTRUCTION 

OF THIS CONNECTOR! 

Figure 4-7. Minimum Clock Width Test Setup 

PROCEDURE: 
a. Press 1610B LINE switch to off then on to initialize 1610B. 

b. Set clock threshold switch to TTL position. 

c. Connect Clock J, Clock Kand Clock L inputs to pulse generator as shown in figure 4-7. 

4-10 



Model 1610B Performance Tests 

PERFORMANCE TESTS 

---,~ -120ns-~, 

® +::Jl _ _-1 
--j 2ons l---100ns ~I 

® +~VJ_jj __ _ 

Figure 4-8. Minimum Clock Width Test Waveform 

d. Adjust pulse generator for output waveform A as shown in figure 4-8. 

e. Press TRACE key. 

f. Verify that "W ARNING-SLOW CLOCK" message is not displayed in upper-left corner of screen and that time 
is either 0.1 or 0.2 microseconds. 

g. Press FORMAT SPECIFICATION key and set Clock J slope to [OFF] and Clock K to[+]. 

h. Repeat steps e and f. 

i. Press FORMAT SPECIFICATION key; set Clock K slope to [OFF] and Clock L slope to[+]. 

j. Repeat steps e and f. 

k. Press FORMAT SPECIFICATION key then press DEFAULT. 

1. Adjust pulse generator for waveform Bas shown in figure 4-8. 

m. Repeat steps e thru j. 
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4-20. DATA SETUP AND HOLD TIME TEST. 

SPECIFICATION: 
Data Setup Time: 20 ns max. 
Data Hold Time: 0 ns. 

DESCRIPTION: 

Model 1610B 

Since the data inputs are sampled with selected transition of the clock, they must remain stable at the time of the 
clock to ensure that the desired input state is sampled. Data setup and hold time specifications define the time period 
that data inputs must remain stable. Data setup time is the time prior to the clock that data inputs must begin to be 
stable; data hold time is the time after the clock when data inputs are no longer required to remain stable. This testis 
to verify that the correct state is sampled when data inputs with minimum set up and hold time requirements are 
presented to the 1610B. 

EQUIPMENT: 
Pulse Generators (2) ................................................................................ HP 8013B 
Oscilloscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 1722B or HP 17 43A 

MODEL 16108 
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Figure 4-9. Data Setup and Hold Time Test Setup 
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PROCEDURE: 
a. Set 1610B LINE switch to off then on to initialize the 1610B. 

b. Set front-panel POD THRESHOLD switches to TTL positions. 

c. Move cursor to label field and label pod 4 all "D's", pod 3 all "C's", pod 2 all "B's" and pod 1 all "A's". 

d. Connect clock probe and pod 1 data probe as shown in figure 4-9. 

e. Adjust pulse generators 1 and 2 for output waveforms A and B respectively as shown in figure 4-10. 

t----2oons~200ns~ 

+3v----- ---

@ +uv--- - -

ov-----, I 
""I •----400ns-----tll' ... 
I 

Ons .. , .. HOLD TIME 

l""•----1--400ns-----111 ... I 

© 

@ ~','::~--R- n __ 
SEM"ME120°• i • JOOo•--1 
:: __ 1_1 _______ 1_1 
ov---LJ LJ 

Figure 4-10. Data Setup and Hold Time Test Waveform 

f. Press TRACE key and verify that data for the corresponding pod being tested is FF for all lines shown on screen. 

g. Connect all remaining pods to clip connected to pulse generator number 2, one at a time and repeat step ffor 
each pod. 

h. Adjust pulse generator number 2 for output waveform C as shown in figure 4-10. 

i. Press TRACE key and verify that data for the corresponding pod being tested is 00 for all lines shown on 
screen. 

j. Connect remaining pods to clip connected to pulse generator number 2 (one at a time) and repeat step i for each 
pod. 
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4-21. QUALIFIER SETUP AND HOLD TIME TEST. 

SPECIFICATION: 
Qualifier Setup Time: 20 ns max. 
Qualifier Hold Time: 0 ns 

DESCRIPTION: 

Model 1610B 

Since qualifier inputs are sampled with selected transition of the clock, they must remain stable at the time of the 
clock to ensure that the desired input state is sampled. Qualifier setup and hold time specifications define the time 
period that qualifier inputs must remain stable. Qualifier setup time is the time prior to the clock that qualifier inputs 
must begin to be stable; qualifier hold time is the time after the clock when qualifier inputs are no longer required to 
remain stable. This test is to verify that the correct state is sampled when qualifier inputs with minimum setup and 
hold time requirements are presented to the 1610B. 

EQUIPMENT: 
Pulse Generators (2) ................................................................................ HP 8013B 
Oscilloscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 1722B or HP 17 43A 

MODEL 16108 
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Figure 4-11. Qualifier Setup and Hold Time Test Setup 

PROCEDURE: 
a. Set LINE switch to off then on to initialize the 1610B. 

b. Set front-panel POD THRESHOLD switches to TTL positions. 

c. Connect clock probe and pod 1 data probe to pulse generators as shown in figure 4-11. 

d. Adjust pulse generators 1 and 2 for output waveforms A and B respectively as shown in figure 4-12. 
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r- 200ns I 200ns 1 

,',0~:=====1 I -1 
.... : .. ---- 400ns ----..... ~I 
I 

Ons .,, ,. HOLD TIME 

'""I "'-........:..I-- 400ns ----.. ~, 

® ,·,'::~--R- n_ 
snoe "M'1 '°°' j • 3800; --1 
":~_-tf-------u © 

Figure 4-12. Qualifier Setup and Hold Time Test Waveform 

e. Change Clock .J slope to[+!-]. 

f. Set qualifier bits 0 thru 3 for both plus and minus slope to 1. 

g. Move cursor to label field, and label all bits of all pods "X" (Don't Care) except for bit 0 of pod 1. 

h. Press TRACE key and verify that the data is 0 for all lines on screen. 

i. Change pulse generator number 2 for output waveform C as shown in figure 4-12. 

j. Set qualifier bits 0 thru 3 for both plus and minus slope to 0. 

k. Press Tl{J\CE key and verify that data is equal to 0 for all lines shown on screen. 
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PERFORMANCE TESTS 

4-22. TRIGGER AND MEASUREMENT ENABLE OUTPUT TEST. 

SPECIFICATION. 
TRIGGER OUTPUT (Rear Panel): 

The 50 ns ±10 ns positive TTL trigger pulse is generated each time the trace position is recognized. If the trace 
position includes a word sequence, the pulse occurs when the last word is found. The trigger output pulse will 
continue after a trace has been initialized unless the STOP key or the FORMAT SPECIFICATION key is pressed. 
If either of these keys is pressed, the trigger output will be disabled (low) until the TRACE key is pressed. Whenever 
the TRACE key is pressed, the 1610 B initializes the data acquisition circuitry before starting the trace. During this 
time, the trigger output is disabled (low). If continuous trace or compared trace mode is selected, the trigger output 
will be disabled during the reintialization period between traces. 

MEASUREMENT ENABLE OUTPUTS (Rear Panel): 
The positive TTL level measurement enable output(+) goes high and remains high when the 1610B is looking for 
trace position. It goes low when a trace position is recognized or if the STOP key is pressed. In continuous or 
compared trace modes, the transitions repeat each time the 1610B makes a new measurement. Measurement 
enable output(-) is the complement of measurement enable output(+). 

DESCRIPTION: 
This test verifies that the trigger output and measurement enable outputs are operating correctly and output the 
correct voltage levels into a 50-ohm load. 

EQUIPMENT: 
Oscilloscope .......................................................................... HP 1722B or HP 1743A 

OSCILLOSCOPE 

E:J 

PROCEDURE: 

MODEL 16108 
REAR PANEL 

TRIGGER 
OUTPUT 

Figure 4-13. Trigger Output Test Setup 

a. Set 1610B LINE switch to off then on to initialize instrument. 

b. Connect clock probe into rear-panel CLOCK OUTPUT connector. 

c. Connect oscilloscope to rear-panel TRIGGER OUTPUT connector as shown in figure 4-13. 

4-16 

d. Press TRACE key and verify the presence of a positive pulse with a high level of greater than or equal to +2.4 
volts and a low level of less than or equal to +0.5 volts. Pulse width at the 1.5 volt level should be 50 ns ±10 ns 
(see figure 4-14). 
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-,;;. +2.4V - - ----. 

.;;;+o.sv 
I 
~50 ns±10 ns 

Figure 4-14. Trigger Output Pulse 

e. Disconnect clock probe from rear-panel CLOCK OUTPUT POD connector. 

f. Connect osilloscope to 1610B MEAS ENABLE OUTPUT(+) as shown in figure 4-15. 

OSCILLOSCOPE 

EJ 0 

MODEL 1610B 
REAR PANEL 

MEAS 
ENABLE 
OUTPUT+ 

Figure 4-15. Measurement Enable Output Test Setup 

g. Press TRACE key. 

h. Verify de level of greater than or equal to 2.4 volts on MEAS ENABLE OUTPUT(+). 

i. Connect oscillosope to MEAS ENABLE OUTPUT(-). 

j. Verify de level of less than or equal to 0.5 volts on MEAS ENABLE OUTPUT(-). 

k. Press STOP key. 

1. Verify de level of greater than or equal to 2.4 volts on MEAS ENABLE OUTPUT(-). 

m. Connect oscilloscope to MEAS ENABLE OUTPUT(+). 

n. Verify de level of less than or equal to 0.5 volts on MEAS ENABLE OUTUT (+). 

Performance Tests 
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PERFORMANCE TEST RECORD 

HEWLETT-PACKARD 

MODEL 16108 

LOGIC STATE ANALYZER Tested By 

SERIAL NO. Date 

Paragraph 
number Test Specification Passed Failed 

4-7 Operation Verification 

4-9 ROM/RAM 

4-10 Display 

4-11 Keyboard 

4-12 Trace 

4-13 Interrupt 

4-14 Printer 

4-15 Performance Verification 

4-17 Input Threshold and TTL, =1.5 V 
Minimum Input Swing Swing= 0.6 V p-p 

Clock Pod 
Data Pod 1 
Data Pod 2 
Data Pod 3 
Data Pod 4 

4-18 Input Threshold Range VAR, ±10 V 

Clock Pod 
Data Pod 1 
Data Pod 2 
Data Pod 3 
Data Pod 4 

4-19 Minimum Clock Width Width = 20 ns at 
threshold level 

Clock Width(+) 
Clock Width (-) -

4-20 Data Setup and Setup time: 20ns 
Hold Time Hold Time: 0 ns 

Setup and Hold 
Time (1 Level) 

Pod 1 
Pod 2 
Pod 3 
Pod 4 
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PERFORMANCE TEST RECORD (Cont'd) 
Paragraph 

number Test Specification Passed Failed 

4-20 Data Setup and Hold Time 
(Cont'd) 

Setup and Hold 
Time (0 Level) 

Pod 1 
Pod 2 
Pod 3 
Pod 4 

4-21 Qualifier Setup and Setup Time: 20 ns max. 
Hold Time (0 thru 3) Hold Time: 0 ns. 

Setup and Hold 
Time (1 Level) 

Pod 1 
Pod 2 
Pod ;1 -
Pod 4 

Setup and Hold 
Time (0 Level) 

Pod I 
Pod 2 
Pod ;1 
Pod 4 

4-22 Trigger and See table 1-1 
Measurement Enable Output 

Trigger Output -
Meas Enable Output(+) 
Meas Enable Output(-) 
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SECTION V 

ADJUSTMENTS 

5-1. INTRODUCTION. 

5-2. This section describes adjustments and checks 
required to return the instrument to peak operating ca­
pability after repairs have been made. Included in this 
section are adjustment procedures, waveforms, and 
adjustment location illustrations. 

5-3. SAFETY REQUIREMENTS. 

5-4. Although this instrument has been designed in 
accordance with international safety standards, gen­
eral safety precautions must be observed during all 
phases of operation, service, and repair of the instru­
ment. Failure to comply with precautions listed in the 
Safety Summary at the front of this manual or with 
specific warnings given throughout the manual could 
result in serious injury or death. Service adjustments 
should be performed only by qualified service personnel. 

5-5. EQUIPMENT REQUIRED. 

be substituted if it meets the required characteristics. 
For best results, use recently calibrated test equipment. 

5-7. ADJUSTMENTS. 
5-B. Adjustment procedures in this section are not 
interrelated and may be performed separately. Refer to 
table 5-1 for a list of adjustable components and their 
functions. 

5-9. After repair, the applicable adjustments should be 
made, but a complete readjustment of the instrument is 
unnecessary. For best results, allow the instrument to 
warm up for 15 minutes before making adjustments. 
Prior to any adjustments, however, the power supply 
should be checked for proper voltage levels. 

5-10. ADJUSTMENT PROCEDURES. 

I WARNING I 
Adjustment procedures are performed with 
power supplied to the instrument and should 

5-6. Test equipment required for adjustments is listed be performed only by trained service person-
in the Recommended Test Equipment table in Section I. nel who are aware of the hazards involved 
Test Equipment equivalent to that recommended may (for example, fire and electrical shock). 

Table 5-1. Adjustable Components 

Reference Adjustment Adjustment Service 
Designator Name Paragraph Sheet Description 

A1BA2R4B +5V 5-11 3B +5 Volt Power Supply Adjustment 

A1BA2R49 -5.2 v 5-11 3B -5.2 Volt Power ,Supply Adjustment 

A1BA2R47 +5 c 5-12 3B +5 Volt Current Limit Adjustment 

A1BA2R50 -5.2 c 5-12 3B -5.2 Volt Current Limit Adjustment 

A10R4B SET LPOP 5-12 4A Power Fail Adjustment 

A9R72 INTENSITY 5-13 BB Sets maximum intensity limit for CRT display 
LIMIT 

A10R9 SET 15 kV 5-13 4A Adjusts CRT post-accelerator voltage 

A9R7 SET NORM 5-13 BA Sets brightness level for the alphanumeric display 
and unintensified graph 

A9R5 SET BRT 5-13 BA Sets brightness level of intensifier used in graph mode 

A9R42 XSIZE 5-13 BA Adjusts horizontal size of display 

A9R52 XPOSN 5-13 BA Adjusts horizontal position of display 

5-1 
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Table 5-1. Adjustable Components (Cont'd) 

Reference Adjustment Adjustment Service 
Designator Name Paragraph Sheet Description 

A9RBO Y SIZE 5-13 BB Adjusts vertical size of display 

A9R27 YPOSN 5-13 BB Adjusts vertical position of display 

A9R71 FOCUS 5-13 BB Adjusts focus of display 

A6C47 iiT ADJ 5-14 6C Sets clock probe timing for 1610B self test 

A3C14/17 TERM 5-15 llA Adjusts the terminate strobei; 

A3C23 WRITE 5-15 llA Adjusts the memory write strobe 

A3C26 ADD 5-15 llA Adjusts the memory address strobe 

A3CB READ 5-15 llA Adjusts the memory read strobe 

A3C2B COUNT 5-15 llA. Adjusts the count state strobe 

ADJUSTMENTS 

5-11. +5 V, -5.2 V POWER SUPPLY VOLTAGE ADJUSTMENT. 

REFERENCE: 
Service Sheet 3B and figure 5-1. A18A2R47 A18A2R48 A18A2R49 A18A2R50 

+5C +5V -5.2V -5.2C 

to 
-R6- -R7- -R11- -R12- cc 

CTP20 T•' a u2 . 

:;: 
0: l G 

-R3- -R4- -C1- -C6-

-R5- CTP1 

-RB- -R27-

-R8-

-R28-8 -=:::~ 
-R2o- -c2- -R23- -Ass- O G ·-cR1-

-R21- -R22- -R17- ~-VR1- 0 4 -R25- 01 • -R32-

-C14 - -c1s- I c20 ·I -Rs•- -R29- l:::\ 
•-CR2- -R16- -R19- _C22_ -R31- v 
-R15- Q -C21- · =~~~=• 
-RJO- Q2 

-C13- -R14- -R18 - -R32-

-R10-
-R33-

Figure 5-1. +5 V, -5.2 V Voltage and Current Limit Adjustment Locations 

DESCRIPTION: 
This adjustment sets the +5 V power supply and -5.2 V power supply output voltage. This adjustment should be 
performed only after repair to the +5 V or -5.2 V power supply. 

EQUIPMENT: 
Digital Multimeter .................................................................................. HP 3465A 

PROCEDURE: 

5-2 

a. Connect DMM between Gnd sense wire (90; white/black) of A 11,}4 and +fi V sense wire (92; white/red) of 
AllTBl. 

b. On power supply AlB, adjust A1BA2R48 until DMM indicates 5.0 V ±0.1 V. 
c. Connect DMM between Gnd Sense wire (90; white/black) of AllJ4 and-5.2 V Sense wire (97; white/violet) 

of AllTBl. 
d. On power supply AlB, adjust A1BA2R49 until DMM indicates -5.2 V ±0.1 V. 
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ADJUSTMENTS 
5-12. +5 V, -5.2 V CURRENT LIMIT ADJUSTMENT. 

REFERENCE: 
Figure 5-1 and Service Sheet 3B. 

DESCRIPTION: 
This procedure sets the +5 V and -5.2 V power supply current limit adjustments. It should be performed only after 
repair to the +5 V or -5.2 V current limiting circuits. 

EQUIPMENT: 
Digital Multimeter .................................................................................. HP 3465A 

NOTE 

The +5 V and -5.2 V Current Limit Adjustment Procedure requires the use of a test load. This test load 
may be fabricated as shown in figure 5-2. 

-+5V 
SENSE 

TERMINAL 
BLOCK 

(921~ (f) 
.JACK 

s_,H_uT_D_o_w_Nl---J.------l' INC 
1961 GND :ri--
1901 SENSE 

~ 101~ 9 ...._ _____ __. 
I I 

CLOSED LOAD INll 
OPEN LOAD OUT 

-5.2V 
SENSE 

(971-==<£ l\) 

~ 

LOAD SWITCH 
I 
I 
I I 

I 
I 

-~ I 
171 8 1----+--------+--•_-_-_-~~----_J 

TERMINAL BLOCK ................... 0360-0630 
JACK ............................... 1251-3675 
131 SWITCHES ....................... 3101-2312 
171 RESISTORS. 1 OHM, 1%, 30W ..... NO HP PART NO. 
HEAT SINK ........................ 01610-21108 

Figure 5-2. Power Supply Test Load 

CLOSED l 
1.25111 20A +5V SUPPLY 

-OPEN LOAD 
1.33!11 15A 

..._ __ 
CLOSED l (.5lll10.4A -5.2V SUPPLY 

- - - OPEN LOAD 
1.66ll) 7.9A 
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ADJUSTMENTS 

PROCEDURE: 
a. Set 1610B LINE switch to off position. 

5-4 

b. Disconnect A18W3 from A11J4 and AllTBl and connect it to test load as shown in figure 5-2. 

c. Set load switch to open position (load out). 

d. Connect DMM to Ground Sense (90; white/black) and +5 V Sense (92; white/red). 

e. Set 1610B LINE switch to on position. 

f. Verify that DMM indicates +5 V ±0.1 V. If voltage is not correct, refer to +5 V, -5.2 V Power Supply Voltage 
Adjustment (paragraph 5-11). 

g. Connect DMM to Ground Sense (90; white/black) and -5.2 V Sense (97; white/violet). 

h. Verify that DMM indicates -5.2 V ±0.1 V. If voltage is hot correct, refer to +5 V,-5.2 V Power Supply Adjust­
ment (paragraph 5-11). 

i. Set load switch to closed (load in) position, and set +5 V load switch to 20A position. 

j. Connect DMM to Ground Sense (90; white/black) and +5 V Sense (92; white/red). 

k. Set +5 V Current Limit Adjustment A18A2R47 for a DMM indication of +4.5 V ±0.1 V. 

1. Set +5 V test load switch to 15A position, and verify that DMM indicates +5 V ±0.1 V. 

m. Connect DMM to -5.2 V Sense (97; white violet) and Ground Sense (90; white/black). 

n. Set +5.2 V load switch to 10.4A position. 

o. Set-5.2 V Current Limit Adjustment A18A2R50 for a DMM indication of-4.7 V ±0.1 V. 

p. Set -5.2 V load !!witch to 7.9A position and verify that DMM indicates -5.2 V ±0.1 V. 

q. Set 1610B LINE switch to off position. 

r. Reconnect cable A18W3 to A11J4 and AllTBl. 
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ADJUSTMENTS 

5-13. POWER FAIL ADJUSTMENT. 

REFERENCE: 
Figure 5-3 and Service Sheet 4A. 

DESCRIPTION: 
This adjustment sets the low-power detection circuit which causes the 1610B to reinitialize in the event of a 
low-power pulse. This adjustment should be performed only after repair to the power fail circuitry. 

EQUIPMENT: 

Fl 
01 

I 

I I '011 ! I ~~i N ~Og:C:: 
I I I u I ! I I 

9.® ~Fl ~ ~ cc cs J, 
0 a: 0 a: 
I I I I 

! ~ ~ ~0r 0r B+4 a::cca:cca: a: 
I I I I 

LJ• ~U2 & J, J,J, I 

a: ~ nee ~ 
I I I =i" 0 

' I 

Figure 5-3. Power Fail and 15 kV Adjustment Locations 

Digital Multimeter .................................................................................. HP 3465A 

PROCEDURE: 
a. Connect DMM between AlOTPl and A10TP4 (GND). 

b. Adjust AlOR48 (SET LPOP) for +4.75 V +0.5 V, -0 V. 

5-5 
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ADJUSTMENTS 

5-14. DISPLAY ADJUSTMENTS. 

REFERENCE: 
Figure 5-4 and Service Sheets 4A, 8A, and 8B. 

DESCRIPTION: 
These adjustments are to obtain optimum display. They should be performed after any repair to the display circuitry. 

A9R42 A9R5 

-R2-

-RS-

A9R72 
A9R7 A9R52 A9R71 INTENSITY A9TP3 A9TP2 

-R1-

-R3-

+ --cs--

---Ls---

-R10- -R9- ---C26--+ 
HS 

-c1-
+ --c2--

-L1--

EQUIPMENT: 

• -CR3-

-C33-

-CR4_! 
-R65-

HI 

Figure 5-4. Display Adjustment Locations 

----L4---

Digital Multimeter .................................................................................. HP 3465A 
Oscilloscope .............................................................................. HP 1722B or 1743A 

PROCEDURE: 
a. Adjust A9R72 (INTENSITY LIMIT) fully ccw (see Service Sheet 8B). 

b. Connect DMM between A9TP2 and chassis ground. 

c. Adjust A10R9 (SET 15 kV) for 510 V ±10 V (see figure 5-3 and Service Sheet 4A). 
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d. Connect oscilloscope to A9TP3. 

e. Press START button on 1610B rear panel. 

f. Adjust oscilloscope for waveform as shown in figure 5-5. 

---, I 
: I 
I I 
I I 
I I 

-....L--....J 

1 i 
I I 
I I 
I I 
L--J 15V 

A 

r---'1-- 15V 

B 

------sv 
ov-------------------·-

NOTE: LARGE PULSE 
APPROX COINCIDENT 
WITH ONE SMALL PULSE. 

Figure 5-5. Display Adjust Waveform 

g. Adjust A9R7 (SET NORM) for amplitude A equal to +15 V ±0.5 V (see Service Sheet 8A). 

h. Adjust A9R5 (SET BRT) for amplitude B equal to +5 V ±0.5 V. 

i. Repeat steps g and h. 

Adjustments 

j. Adjust A9R72 (INTENSITY LIMIT) cw until retrace lines are visible (preliminary adjustment). 

k. Adjust A9R72 (X SIZE), A9R52 (X POSN), A9R80 (Y SIZE), and A9R27 (Y POSN) until raster fills entire 
viewing area (see Service Sheets 8A and 8B). 

1. Adjust A9R72 (INTENSITY LIMIT) until retrace lines are no longer visible. 

m. Adjust A9R71 for optimum sharpness. 

5-7 
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ADJUSTMENTS 

5-15. STROBE ADJUSTMENTS. 

REFERENCE: 
Figure 5-6 and Service Sheet 11A. 

DESCRIPTION: 
These adjustments set up the timing relationships for the internal clocks used in the 1610B. The adjustments should 
be made if the Trace Test fails during Performance Verification. 

5-8 

A3U1 
PIN 13 

A3U21 A3U21 
PIN 3 PIN 7 

ODD NUMBERED PINS ON 50 1 ODD NUMBERED ptNS ON 
COMPONENT SIDE 

J1 
COMp0NENT SIDE 

J2 
-RS4- -A54-

(16108)(1610A) 

6 G G ~ GH -•~:~ J~I._.~:~ I ~I. u~ I.Ii;:::: I 
U1 US U9 U13 [ U20 J 8 c:J c:J 

• • • • . ::47-

·C37- -C31· ~ ~ c:J ~c:J 8 

G G. G" G,. nr==-i c:Jn c:J 8 , uLiasL:_J . 11 . .!. • -cse-5 -C41- @TP2 Ut7 -CS3- ii!: 

. ,· . ~@G c:J~c:J 'C:J 

.tJ LJIJ~BB Gu,." 88 8 
8 c:::::J -C32- -LI-

(S ~ 'I ' -A42- -CS4- -R43- -0: · 

.r::-i."'° YL=._j 

A3C8 
READ 

~l:;-1 ,L_J 

A3C26 A3C23 
ADD WRITE 

0088 

A3C14/C17 
TERM 

c:~ 1 [-::.- 1 ~ 1 ·::: .. , r·UI. ~ ~ 
-•59- -cea--ca- t:::"/l r-=f ' tJ· ~[]I O" O" 0" $s· u.. c::Jt:=~• U48 ' 

I I :! iJ -- -C33- -R41- -A4t-
. ' ' ' -c;..~ U27 @ 

=~::: ~ . -C55• • P1 

--c•- n 
Lu/_J L:_J 

-R41- _ 12-

:n----·/-------....I ~------------ --- .2 EVEN NUMBER 1 PINSON COMPONENT SIDE OF BOARD 

A3U26 ·A3U26 A3U48 A3U48 
PIN 4 PIN 7 PIN 16 PIN 10 

Figure 5-6. Strobe Adjustment Locations 

A3C28 
COUNT 
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ADJUSTMENTS 

EQUIPMENT: 
Oscilloscope .............................................................................. HP l 722B or l 743A 

PROCEDURE: 

NOTE 

Strobe adjustments are critical. Make certain that oscilloscope probes are grounded properly. Adjust­
ments should not be attempted without an oscilloscope that meets critical specifications listed in the 
recommended test equipment table in Section I. 

a. Remove top and right side covers and place assembly A3 on the extender board supplied with the instrument. 

b. Connect assemblies Al, A2, and A3 using the two high-speed cables provided (HP Part No. 01610-61623 and 
01610-61624). 

c. Plug clock probe and data probe No. 1 into 1610B rear-panel probe sockets. 

d. Press ST ART button on rear panel. 

e. Press FIELD SELECT key repeatedly until Keyboard Test is selected. 

NOTE 

If the 1610 B is turned off to make any of the following connections, repeat steps d and e before making 
any adjustments. 

f. Connect channel A of oscilloscope to test point AlTPl located near center of assembly Al (see figure 5-7). 

J7 .u ,~, 
A1TP1 

:ONO 
-5.20 [J 0+5 

Figure 5-7. Al Test Point Location 

~120 C+t2.5 

g. Connect channel B of oscilloscope to A3TP1 or A3Ul, pin 13. Use A3Ul, pin 14 for ground if A3Ul, pin 13isused. 

h. Adjust A3Cl4 or A3Cl 7 (TERM) for 97.5 ns ±0.5 ns between rising edge of channel A waveform (Al TPl) and 
rising edge of channel B waveform (A3TP1). See figure 5-8. 

NOTE 

Only one of the two capacitors (A3Cl4 or A3Cl 7) will affect the time interval in step h_ The other 
capacitor should be adjusted to obtain the correct time interval in step j. 
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CHANNELA-j- ---1----l- -f-13V 
A1TP1 I I 

I I 
I I 
I I 
I I 

CHANNELS~~-~·~---~-~~~~-- --....:•~~-~~~~~------. 

A3TP1 - - ___ ..,. 72.0 ns ----11- -f +---- ---- --+--F +15V 

I I I 
I I I 
I I I 
I I A3C120RC13 I 
11 I I -+----- 97.5 ns -------- ------ 97.5 ns ------~ 

A3C12 OR C13 

I I 

Figure 5-8. Term and Write Adjust Waveform 

i. Adjust oscilloscope to view next cycle of strobe present at Al TPl. 

j. Adjust A3Cl4 or A3Cl 7 (TERM) for 97.5 ns between rising edge of channel A waveform (Al TPl) and rising edge 
of channel B waveform (A3TP1). 

k. Adjust A3C23 (WRITE) for 72.0 ns ±0.5 ns between rising edge of channel A (Al TPl) and falling edge of 
channel B (A3TP1). 

NOTE 
A3 Board Assemblies earlier than Part No. 01610-66527, REV C, do not have test points A3TP2, TP3, 
or TP4; use IC pin numbers given in steps below as test points. 

1. Connect oscilloscope channel B to A3TP3 (or A3U26, pin 4; use pin 7 for ground). See figure 5-9. 

m. Adjust A3C26 (ADD) for 61 ns ±0.5 ns between rising edge of channel A (Al TPl) and falling edge of 
channel B (A3TP3 or A3U26, pin 4; use pin 7 for ground). 

5-10 

t -- -- -- -- -- -- -- +1.3V 
CHANNEL A 

A1TP1 I 
I 

CHANNEL B I 

A3U26,~--1-~--~~~-~-~~-c-
Pl N 4 -+------ -+1.5V 

I 
I 
... 61.0 ns-----
1 

Figure 5-9. Add Adjust Waveform 
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ADJUSTMENTS 

n. Connect oscilloscope channel B to A3TP2 (or A3U21, pin 3; use pin 7 for ground). 

o. Adjust A3C8 (READ) for 62.5 ns between rising edge of channel A (Al TPl) and rising edge of channel B 
(A3TP2 or A3U21, pin i3). See figure 5-10. 

CHANNELAf-- -------l.3V 

A1TP1 I 
I 
I 
I 

- L-------1-- -+1.5V CHANNEL BI 
I A3U2, I 

PIN 3 I ~ 
14 62.5 ns ---+-1 
I 

Figure 5-10. Read Adjust Waveform 

p. Connect oscilloscope channel B to A3TP4 (or A3U48, pin 10; use pin 16 for ground). 

q. Adjust A3C28 (COUNT) for 28 ns ±0.5 ns between rising edge of channel A, Al TPl, and falling edge of 
channel B (A3TP4 or A3U48, pin 10). See figure 5-11. 

CHAN~ - - - - - -- --l.3V 

A1TP1 I 
I 
I 

CHANNEL B I 

;,'~:~.=j.1~i---:_~---:_t... - - - - +1.5V 

I I 
,._2sns-..i 

I 

Figure 5-11. Count Adjust Waveform 
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SECTION VI 

REPLACEABLE PARTS 

6-1. INTRODUCTION. 

6-2. This section contains information for ordering 
parts. Table 6-1 lists abbreviations used in the parts 
list and throughout the manual. Table 6-2 lists all 
replaceable parts in reference designator order. Table 
6-3 contains the names and addresses that correspond 
to the manufacturers' code numbers. 

6-3. ABBREVIATIONS. 

6-4. Table 6-1 lists abbreviations used in the parts 
list, the schematics and throughout the manual. In 
some cases, two forms of the abbreviation are used, 
one all in capital letters, and one partial or no capitals. 
This occurs because the abbreviations in the parts 
list are always all capitals. However, in the schematics 
and other parts of the manual, other abbreviation forms 
are used with both lowercase and uppercase letters. 

6-5. REPLACEABLE PARTS LIST. 

6-6. Table 6-2 is the list of replaceable parts and is 
organized as follows: 

a. Electrical assemblies and their components in 
alphanumerical order by reference designation. 

b. Chassis-mounted parts in alphanumerical order 
by reference designation. 

c. Miscellaneous parts. 

The information given for each part consists of the 
following: 

a. The Hewlett-Packard part number and the 
check digit (for HP internal use). 

b. The total quanity (Qty) in the instrument. 

c. The description of the part. 

d. A typical manufacturer of the part in a five­
digit code. 

e. The manufacturer's number for the part. 

The total quantity for each part is given only once­
at the first appearance of the part number in the list. 

6-7. ORDERING INFORMATION. 

6-8. To order a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number and 
check digit, indicate the quantity required, and address 
the order to the nearest Hewlett-Packard Office. 

6-9. To order a part that is not listed in the replaceable 
parts table, include the instrument model number, in­
strument serial number, the description and function 
of the part, and the number of parts required. Address 
the order to the nearest Hewlett-Packard Office. 

6-10. DIRECT MAIL ORDER SYSTEM. 

6-11. Within the USA, Hewlett-Packard can supply 
parts through a direct mail order system. Advantages 
of using the system are as follows: 

a. Direct ordering and shipment from the HP 
Parts Center in Mountain View California. 

b. No maximum or minimum on any mail order 
(there is a minimum order amount for parts ordered 
through a local HP office when the orders require 
billing and invoicing). 

c. Prepaid transportation (there is a small han­
dling charge for each order). 

d. No invoices-to provide these advantages, a 
check or money order must accompany each order. 

6-12. Mail-order forms and specific ordering infor­
mation are available through your local HP office. 
Addresses and phone numbers are located at the back of 
this manual. 
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A 
B 
BT 
c 
CP 
CR 
DL 
OS 
E 

A 
AFC 

AMPL 

BFO 
BECU 
BH 
BP 
BRS 
BWO 

ccw 
CER 
CMO 
COEF 
COM 
COMP 
COM PL 
CONN 
CP 
CRT 
CW 

DEPC 
DR 

ELECT 
EN CAP 
EXT 

F 
FH 
FIL H 
FXD 

G 
GE 
GL 
GRD 

=assembly 
=motor 

=battery 
=capacitor 

=coupler 
=diode 
=delay line 
= device signaling (lamp) 

=misc electronic part 

=amperes 
= automatic frequency 

control 
=amplifier 

=beat frequency oscillator 
=beryllium copper 
= binder head 
=bandpass 
=brass 
=backward wave oscillator 

=counter-clockwise 
=ceramic 
=cabinet mount only 

= coeficient 
=common 
=composition 
=complete 
=connector 
=cadmium plate 

=cathode-ray tube 
=clockwise 

=deposited carbon 
=drive 

=electrolytic 
= encapsulated 
=external 

=farads 
=flat head 
= fillister head 
=fixed 

= giga 11091 
=germanium 
=glass 
= ground(edl 

Table 6-1. Reference Designators and Abbreviations 

REFERENCE DESIGNATORS 

F =fuse MP = mechanical part 
FL =filter p =plug 
IC = integrated circuit a = transistor 

=jack R =resistor 
K =relay RT =thermistor 
L =inductor s =switch 
LS =loud speaker T = transformer 
M =meter TB :-::- terminal board 
MK = microphone TP =test point 

ABBREVIATIONS 

H = henries N/O = normally open 
HOW =hardware NOM =nominal 

HEX =hexagonal NPO = negative positive zero 
HG =mercury (zero temperature 
HR =houris! coefficient) 
HZ =hertz NPN = negative-positive-

negative 
NRFR = not recommended for 

IF =intermediate freq field replacement 
IMPG = impregnated NSR = not separately 
INCD = incandescent replaceable 
INCL = includelsl 
INS = insulation(edl OBD =order by description 
INT =internal OH =oval head 

OX =oxide 
K = kilo=1000 

LH =left hand p =peak 
LIN = linear taper PC =printed circuit 
LK WASH = lock washer PF =--picofarads= 10-12 

LOG =logarithmic taper farads 
LPF = low pass filter PH BRZ phosphor bronze 

PHL = phillips 
M = milli~l0-3 PIV = peak inverse voltage 

MEG = meg=10• PNP = positive-negative-
MET FLM =metal film positive 
MET OX =metallic oxide P/O =part of 
MFR =manufacturer POLY = polystyrene 
MHZ =mega hertz PORC =porcelain 
MINAT =miniature POS = position(sl 

MOM =momentary POT = potentiometer 
MOS = metal oxide substrate pp = peak-to-peak 
MTG =mounting PT =point 
MY ="mylar" PWV =peak working voltage 

N =nano 110-91 RECT =rectifier 

N/C = normally closed RF =radio frequency 

NE =neon RH = round head or 

NI PL = nickel plate right hand 

u 
v 

VR 
w 
x 
y 

z 

RMO 
RMS 

RWY 

S-B 
SCR 
SE 
SECT 
SEMI CON 
SI 
SIL 
SL 
SPG 
SPL 
SST 
SR 
STL 

TA 
TD 
TGL 
THO 
Tl 
TOL 
TRIM 
TWT 

u 

VAR 
VDCW 

W/ 
w 
WIV 

WW 
W/O 

Model 1610B 

=integrated circuit 
=vacuum, tube, neon 

bulb, photocell, etc 
voltage regulator 

=cable 
=socket 
=crystal 
=tuned cavity network 

=rack mount only 
=root-mean square 

= reverse working 
voltage 

=slow-blow 
=screw 
=selenium 
= section!s) 
=semiconductor 
=silicon 
=silver 

=slide 
=spring 
=special 

=stainless steel 
=split ring 

=steel 

=tantalum 
=time delay 
=toggle 
=thread 
=titanium 

=tolerance 
=trimmer 
=traveling wave tube 

= micro=10-6 

=variable 
= de working volts 

=with 
=watts 
= working- inverse 

voltage 
= wirewound 

=without 



Model 1610B 

SEE 
DETAIL A 

MP70 

H9 

MP74 H9 

SEE DETAIL B 
A18 FOR BREAl<DOWN 

(page 6-4) 

A11/ 

A10 

A9 

P/DW14 

P/OW13 

J2 
J3 

J5 

02 

ROTATED 
180° 

MP21 

MP53 

J1 

Replaceable Parts 

~ 

H34 

J2 

J 

Figure 6-1. 
Illustrated Parts Breakdown (Sheet 1 of 2) 
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MP85 

MP12 

MP49 

MP86 

H19 

MP4 

MP51 

Replaceable Parts 

DETAIL 
B 

W7 

P/OW2 
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MP2 
MPS 

. / :1 
/ 

•---._HlO 

Cl R1 H3 

W1 

Figure 6-1. Illustrated Parts Breakdown (Sheet 2 of 2) 
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Model 1610B 

Reference HP Part c 
Designation Number D 

,, O"I O•bll524 7 
A2 Ol&IO•llllSU " A! 0010-usn 0 
A! OUIO•!le.!i0'5 II 

•e. 01610-66546 5 

" 01610-66545 & 
AIO 01610-66549 6 
All OIUO•bbSU 8 
AU OOIO•OUU l 

All OOI0• .. 513 II 
At4 OIUO••l>5U I 
A15 01610-66515 6 
Al• Ol•to•H5H II •i• 016f0-60103 . b 

11 J1•0·025• 11 

Clll JIU•OI08 • 
DI! I '1'10•0524 3 

Ei 0340-0511 0 
IJ 0340•0861 • ,, 2110•0003 0 

Hl 21•0-0017 4 
Hz JOSO•OOb• 8 
HJ U•o•noo• l 
Hq 21•0•0005 0 

H!I ;u•o•oU& 5 
H• 21 •o-ooeu 5 
H7 i!t•o·o•o• l 
He 21•0·0•10 • H9· UOO•OIOJ 2 

HtO UOO•OIOS 11 
HH 2200•0107 • Htl UOO•Ol 11 2 
Htl 2200•0117 8 
H14 UOO•Olll • 
Ht5 UOO•Ot 43 0 
Hiii 23•0•"001 5 
Ht? U&o•Ol 15 4 
H18 
H19 2UO•ol94 • 
HiO UllO•Ol 97 2 
H21 2420•0001 !S 
Hii! 2510•0065 2 
H2l 2SIO•OUS e 
Hl4 2510·~107 J 

Hf! Uto•oi•z • Mi• J05o•0023 7 
1127 080•0172 I 
11z• 2'50•0054 I 
HJO 1•50-oon ] 

HJ! ~•~o-ono1 I 
HU JOS0•0071 5 
HU 3050•0235 3 
H34 2510-0137. 9 
H35 2200-0137 2 
H36 2260-0001 5 
HU 2!60•0117 6 
H!• 13'0•0121 2 
H•O 2360•0125 • HU 2U0•0201 • HU U60•020! I 

MU u•o•oo:u 5 

H411 JOIJ0•0003 3 
H45 JO!I0•0006 • 

Table 6-2. Replaceable Parts 

Oty Description Mfr 
Code 

CHASSIS PARTS 
STAlE RECOG AHY z&480 
INDEX BOARD AISY 28480 
MEAIUREM!NT SOARD ASSY 28480 
DJSPLAY/CDNTROL ASSY 28480 

110 MPU BOARD ASSY 18480 
OJSPLAY/ORIVER ASBY 28480 
POWER SUPPLY BOARD ASIY 2&480 
MOTMER BOARD ASSY 28480 
KEYBOARD ASSY uuo 

TMRUMOLD ASSY 281180 
TAP CHANGER ASSY zeuo 

1 HIGH VOLTAGE ASSY 28480 
PROBE/DRIVER ASSY 28480 

i POWER SUPPLY ASSY 2ueo 

''N•TBAX 120•C'M tlSV 50/llO•MZ t,S•THK 2&480 

i CJPCUIT 8R[AKER 1P ,8A zsov•c CSA 2suo 

I L!D.VISIBLE LUM.!NT•1MCD IF•zoMA.MAX 28480 

1 INSULATOR•XITR ALUMINUM HDoANDZ 2eo80 
I INSULATOR•FLG•BSHG NYLON 28480 

,USE ]A 2sov FAST.BLO 1,zsx,2s UL 75•15 

WAIHER·LK HLCL NO, 8 ,l•B•IN•ID 281180 
I WASHER.FL MTLC NO, • ,147•IN·ID 28480 
8 NUT.HE••WILKWR 4•40•THD ,o'l4•IN•THK 00000 

• WASHER•LK EXT T NO, II ollll•IN•ID 18480 

4 USHER•LK INTL T 112 IN ,SOS•INolD 28480 
5 WASHER•LK !NTL T !14 IN ,25ll•IN•ID 28480 

wASHER•LK INTL T NO, 11 ,14ll•IN•ID z848o 
I WASHER•LK !NTL T NO, 4 ,li•IN•ID 28480 

SCREW•MACH 4•40 ,25•IN•LG PAN.HD•POZI 00000 

25 ICREW.!'ACH 4•40 ,JIZ•IN•LG PAN.HD.POZI 00000 
ICREW."1ACH 11·40 ,J75•1N.LG PAN•HD.POZI 00000 ,. BCRfW.l'ACH 4•110 ,S•IN•LG PAN•HD•POZI 00000 

4 SCREW•MACH 4•110 ,875•IN•LG PAN•HD•POZI 00000 
4 SCREW.MACH 4•40 t,Z5•IN•LG PAN•HD•POZI 00000 

i SCREW•l'ACH 4•40 ,J7!S•IN•LG PAN•MD•POZI 00000 , NUT•HEX•DBL•CMAM 4•40•THD ,0•2•IN•THK aeaeo 
l ICR!W•MACH 6•32 ,ll2•IN•LG PAN•HO•POZI 

tiOT ASSIGMED 
00000 

7 SCREW•MACH ••32 ,312•IN•LG 100 DEG 00000 

7 SCREW•MACH 11•12 ,37S•!N•LG PAN•MO•POZI 00000 
• NUT•HEX•W/LKWR 6•!2•THO ,t09•1N•TMK 00000 
I SCREW•MACH 8•32 1~75•IN•LG PAN•HD•POZI 00000 

u SCREW•MACH 8•32 ,375•1~·~G PAN•HO•POZI 00000 

' SCREW•MACH 8•32 ,S•IN•LG PAN•HD•POZI 00000 

24 SCREw·M•CH 8·32 ,z5•IN•LG 100 DEG 2&1180 
z WA8MER•FL NM NO~ 11 ,144•1N•ID ,25•IN•OD zueo 
a SCREW•MACH IO•J~ ~J75•1N•LG 100 DEG 211180 

' NUT•H!X•D8L•CHAM t/2•28•THO ,12!S•IN•TH~ 00000 
5 NUT•HEX•DBL•CMAM il4•32•THO ,062•1N•THK 00000 

" NUT.HEX•DBL·CMAM t0•24•THD ,t25•IN.TMK 00000 • WASMER•FL MTLC NO, 8 ,t•'l•IN•IO 28480 
8 wASHER•FL MTLC NO, 4 ,117•IN•IO 28480 
4 SCREW-MACH 8-32, 2.75-IN-LG PAN-HD-POZI 00000 
2 SCREW-MACH 4-40 .188-IN-LG PAN-HD-POZI 00000 
2 NUT-HEX-DBL-CHAM 4-40-THD .094-IN-THK 28480 

SCREW•~ACM 6•32 ,375•!N•L; PAN•HD•POZI 00000 
SCREW•MACH 11•3~ ,s•IN•LG PAN•HD•POZI 00000 

I ICREW•"1ACH 6•32 ,7S•IN•LG PAN•MD•POZI 00000 
2 SCREwoMACH 6•32 ,S•IN•LG PANoMD•POZI 00000 

SCREW•"ACH 6•J2 ,b25•1NoLG PAN•MO•POZI 00000 

4 WAIMER•LK HLCL NO~ 10 ot9a•IN•ID 2!480 

I WASHER•'L NM NO, 6 olllt•IN•IO ,J75•JN•OD 281180 

' wASHER·SHLDR NO~ 10 ,2·I~·ID ,s.1N.DO 28480 

See introduction to this section for or<l<'rin~ in formation 
*Indicates factory seledl'ci valuP 

Replaceable Parts 

Mfr Part Number 

OIUO•US24 
01610•.0SZll 
OUI0•.0527 
Olel0•050S 

01610-66546 
01610-66545 
01610-66549 
01610•0533 
Olbl 0•0512 

OIU0•0513 
OIU0•053• 
01610-66515 
OIUO•U525 
01610-60103 

31110•025• 

3105•0 I DB 

5082•4550 

0340-0511 
0300•08117 

312003 

2190•0017 
JOSO•OOU 
ORDER BY DESCRIPTION 
21•0•0005 

2190•00U 
21•0•0084 
2190•0909 
2190•0'110 
ORDER BY DESCRIPTION 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DEsCRIPTIDN 
ORDER BY DEsCRIPTION 

ORDER BY DESCRIPTION 
2]40•0001 
ORDER BY DESCRIPTION 

ORDER BY DESCRIPTION 

ORO ER BY OUCRIPTIDN 
ORDER BY OEICRIPTION 
ORDER BY DESCRIPTION 
ORDER 8Y DESCRIPTION 
ORDER BY DESCRIPTION 

2510•01•2 
3050•0023 
ZHO•Ot 72 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

ORDER BY DESCRIPTION 
3050•0071 
3050•0235 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
2260-0001 
ORDER ev DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER 8Y DESCRIPTION 
ORDER SY DESCRIPTION 

21 •0•0034 

3050°0003 
3050•0006 
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Replaceable Parts 

Reference HP Part c 
Designation Number D 

Jt USO•I OU 2 
JS USO•IOU 2 
J4 1290•103' 2 
JS U!O•IOU 2 
LI - 9100-3929 1 
Ml'I OJ70•298' 3 
Ml'2 Sl&0•0092 3 
MI'S 01•10•0470! • Ml'4 5001•0141 2 
MI'S SOIO•H07 0 

"'"• 5020•8808 I 
MP? 5020•8837 II 
141'8 S040•09bb 4 
MP9 5040•7201 e 
Ml'IO 5040•7202 ' 
Ml'll 5040•721 • 8 
Ml'U 5040•7220 I 
Ml'IJ S041•0040 I 
Ml'l4 5041•004! 2 
MP15 5041 •0042 J 

Ml'U. IO•l•OOU • 141'17 I041•00U 5 
MP ta 504l•00a5 6 

"'"" 5041•0071 8 

"'"'° S041•0JOI 7 

111121 I041•0S?S 5 
Ml'H 5041•0UI 6 
MP2J !041•0655 4 
M1124 S04l•06S• 5 
MPH !0•1•06!7 • 
llpU 5041•0651 1 
111'27 5041•06!9 8 
MPH 50ll•OUO I 
MPH 5041 •0061 2 
Ml'JO 9011 •0llU J 

MPJI 504 I •Olllll 4 
Ml'U 904l•OU• 5 
MPSJ 5041 •0llb!i II 
Ml'J4 '5041•061111 1 
Ml'SS I041 •0U7 8 

lllPS. I04l•OUll ' Ml'J7 5041•077 0 
Ml'U 9041•0678 I 
MI'S• 1041•0'79 2 
1111'40 1041•01180 5 

MP41 5041•0UI 6 ...... 5041•01192 7 
MP4J 50ll•OU3 8 
111'44 5041•01184 • Ml'45 5041•005 0 

MP41• 5041•0616 I 
Ml'O 5041•0714 0 
111'0 !041 •0735 I 
MP49 50U•OOI J 
MPID 

MPSI SO•l•l'Jf • MPSI 50U•l•S8 0 
Nl'IJ •IOO•Ol 11 4 
MPh 7120•11114 I 
Ml'SS Ol•IO•OOIOJ 0 

MPS.- 01•10•00208 • Ml'!? 011110•00101 0 
Ml'll 01•10·00201 I 
MPH 01•10•00204 ii 
NP'a 01•10•00205 3 

Ml"t So•t•0071 ' M,.I 01•10•00•01 I 
1411U 01•1o•ol2oi I 
MPU 01610-01216 8 

"'"" 01•1o•OllOI J 

Ml'•• O!lllO•OUO 6 
Nl'U Ot•IO•OllOI a 
Ml'H 01•10•0Uoi 4 
MP .. 01'10•04102 7 
MP70 Ol•I0•0410J e 

6-6 

Table 6-2. Replaceable Parts (Cont'd) 

Oty Description Mfr 
Code 

4 CONN RF BNC•BHD MTG 28480 
CONN RF 8NC•BHD MTG 28480 
CONN llF BNC•BMD MT!i 28480 
CONN RF BNC•BHC MT!i 28480 

1 CRT - YOKE 28480 
I K!Y CAP, OFF LIN[ 28480 
I FINGER GUARO ,194.THK 2euo 
j GUllET, SIOE 2•00 
2 TRIM, SIDE, FRONT 1FRAME 2&480 
I FRAME, FRONT 28480 

I FRAME, REAR 28480 
4 STRUT, CORNER 28480 
I SUPPOAT1 KEYBOARD 28480 

• FOOT< ST ANDA RD I 28480 
I TRIM, TOP 28480 

j STRAP, HANDLE, CAP•FRONT 28Uo 
2 STRAP, HANOLE1 CAP•REAR ~8480 
I KEY CAI", A 28480 
I KEY CAP, 8 2ueo 
I KEY CAP, C 28480 

I KEY CAP, D 28480 
I KEY CAP, E 28480 
I KEY CAP, F ze4eo 
I KEY CAP, •ooNT CARE" ~8480 

I KEY cv. BLANK ze•eo 

I KEY CAP, BLANK 28480 
I K[y CAP, TRACE 28480 
I KEY CAP, INSERT 28480 
I K[y CAP, DE LUE 28480 
I K[Y CAP, ARROW 28480 

I K[y CAP, DOUBLE ARROW 28480 
I K[Y CAP, 1 INCR• 28480 
I KEY CAP, "DECODER" 28480 
I K[Y CAP, "LUT• 28480 
I KEY CAP, "GRAPH• 2u80 

I KEY CAP, "PRINT• 28480 
I KEY CAP, "3TOP• 28480 
I K[Y CAP, "TRACE SPE" 28480 
I KEY CAP, •FIELD SEL" 28480 
I K[Y CAP, "ARROW• 28480 

I KEY CAP, •1• 28480 
I KEY CAP •z• 2euo 
I KEY CAP •3• 28480 
I KEY CAP •11• 28480 
I KEY CAP •s• 281180 

I KEY CAP .,. 28480 
I KEY CAP •7• 28480 
I KEY CAP •9• 28480 
I KEY CAP • •• 28480 
I K[V CAP •o• 28480 

4 KEY CAP •ARROW• 28480 
I K!Y CAP •CMPR STOR" 28480 
I KEY CAP "FORMAT SPE" 28480 
2 HANDLE STRAP 28480 

MOT ASS I GNEO 

I COVER, TOP•STO.FM 28480 
I COV!R, SIDE 28480 
I COVEq, TRANS~ORM[R 28480 
I LABEL1 NOSE 111108 2BUO 
I DECK, MAIN zu8o 

I PANEL, RUR 2uao 
I PANEL, OuT!R•LD!iIC LOw VOLTAGE 28480 
i flAN!L, LOGIC LEVEL 2aa80 
I PANEL, SUB•LOGIC ~cw VOLTAGE 2euo 
i PANEL, OUTER-SUB LL 28480 

I K[Y CAP, TRACE RETURN z8480 
I 8HIELD, CRT 2800 

l BRACKET, BOARD liUIO[ 28480 

' BRACKET, CAP SUPl'ORT 28480 
i 8RACKET1 POWER SUPPLY z848o 

i BRACKET 1 PROBE CONNECTOR ~8480 

\ BRACKET, C,8,K, zueo 
t KEEPER, CIRCUIT BOARD& 2e4Bo 
I COVER, KEYBOARD, TOP 28480 
i COVER, KEYBOARD, BOTTOM 28480 

See introduction to this section for ordering information 
*Indicates factory selected value 

Model 1610B 

Mfr Part Number 

U50•1032 
USO•I032 
U50•1032 
USO•! Oll! 
9100-3929 
0370•198' 
31110•0092 
01'10•04703 
5001•0441 
SOi0•8807 

5020•8808 
5020•8837 
5040•051111 
5040•720 I 
5040•7l02 

5040•721 • 
5040•7220 
5041•0040 
5041•0041 
5041•0042 

5001•0041 
5041•0044 
5041•0045 
5041•0071 
5041•0301 

'5041•0375 
'50Gl•0631 
504 I •01155 
5041•06511 
5041 •0657 

9041•01158 
5041•0115'1 
50111•0660 
5041•06111 
50111•01162 

5041•003 
9041•06114 
'5041•00115 
5041•01111• 
5011l•OU7 

504l•OU6 
5041•0•77 
5041•01178 
5041•0679 
504 I •01180 

5041 •0U I 
504l•O•U 
5041•01183 
5041•0684 
5041•01185 

9041•0686 
5011•0?34 
5041•0735 
50•0•'804 

50111•1'37 
!Ou•1ne 
'100•0\18 
7120•1161 
01•10-00101 

01610•00208 
OIOIO•OOi!Oil 
01010•00201 
01610•00204 
Ol•IO•OOi!OS 

'5041•007.i! 
01•10-00•01 
O 1 '1 O•O li!O I 
01610-01216 
011110•01203 

01010•0120• 
01•10-ouoe 
Olll!O•OUOI 
01610•0410il 
01610•04101 



Model 1610B 

Reference 
Designation 

MP71 
MP?Z 
MP7J 
'41'74 
MPTS 

llPh 
M'77 

"'" MP1' 
141180 

!IP81 

""'' MP83 
M1184 

MP85 

""'• ..... , 
Ml'U 
MP•o 
MP•I 
MP92 
MP93 
QI 
12 
Q) 
14 
H 

I• 
QT 
Qt 
a• 
Rt 
~2 
RJ 
Ft• 
RS 

"• 
Tl 
T2 
T3 

VI 
REFER TO 

W1 ) SECTION II OF 
Wt THIS MANUAL 
Wt FOR APPLIC­
ilt ABLE PART NO. 
Wt FOR YOUR IN-

STRUMENT. 

HP Part c 
Number o 

01•10•041011 • 
Ot•IO•OlllOS 0 
ot•to•o4tto 1 
OUI0•0'550i 2 
01100-oou e 

01•to•2370j 2 
01•10••3101 e 
01•10-u101 2 
OtllO•UlOI J 
1•10-oua o 

o•oo•OOIO 
UOO•OS47 
1400•0540 
1251•0218 
li!l•OUO 

2 
I • • II 

10'0•'80 J 
01•15•012011 • 
?IU•tUll t 
0400•0018 0 
OJ•O•OOH J 
ISIO•OOU O 
4040-1575 6 
00180-09104 6 
1854-0879 3 
1854-0879 ;) 
1114•0!5! 5 
U!14•09!8 s 
llU•05!8 5 

llSll•0558 
IH4•0UO 
llU•OUll 
1854•0!58 

oUll•IOlll 
OUhlOZI 
0Uh1021 
ou11.1021 
uu-1021 

5 
I 
J 
5 

7 
7 
7 
7 
7 

9100-0426 7 
OOlO•USU • 
0960-0420 4 

io•o-ooza s 
8110•13!1 
euo-uu 
8UO•IJ78 
8UO•U8'1 
8U0•2!011 

0 
0 
I 
1 
l 

Ol"0••1•0• • 
011110·•1•02 2 
0S.IO••t•1' 8 
01610-61617 9 
01•10·•1•1• 0 
011>10•'1•19 I 
OlblO••U08 8 
n ir.in-r.ir;35 2 
01lil0011i35 1 

01•10-•1•12 4 
' II 

OUIO•b!UO 4 
01•10-•101 5 
01'IO••S.OS J 

OUIO••l•2i b 
01'! O••IUS 1 
01•10-•1•u e 
64100-61617 4 
64100-61617 4 

O!tlO••l•O• • 
OUIO•b1'07 1 
UI 00•1>11>17 4 
U!OO••IU7 4 

Oty 

i 
\ 
I 
I 
! 

I 
I 
i 

10 
!5 

I 
i 
I 

4 

1 
2 
2 

• 5 

l 
I 
i 
1 
I 
I 
1 
I 
I 

I 
I! 

i 
I 

I 
I 
i 
I! 

Table 6-2. Replaceable Parts (Cont'd) 

Description 

COVER, H,V, Box 
COV!R, PROBE CABL.E 
COVER, HP•IS 
BOX, H,V, 
GROM~ET•CHAN NCH ,09•1N•GRV•WO 

SHA,T, POWER SWITCH 
GUIDE, CIRCUIT BOARD 
COVER, BOTTOM 
COUPLER, SWITCH EXTENSION 
BUSHING•PNL ,14•1D ,27S•L.G l/4•12•THD 

GROM~ET.RND ,2s.1N.ID ,375-IN.GRV.OD 
CL•L.ED•MTG 
RETAINER RING•LEO CLIP 0,270•IN SERRATED 
L.OCK•SUBMIN D CONN 
CONTACT•CONN U/W•POST•TYPE FEM CRP 

CDVER, SIDE W/HAND~E 
STRAP, GROUNDl~G 
NAMEPL.AT! ,312•1N•WD ,54•IN•LG AL 
GROMMET•CHAN NCH ,052•IN•THK•PNL 
INSULATOR•FLG•BSHG NYLON 
sHoCK pAD .111-EFF·MGT NPRN·F~ ,875-wD 
COVER. KEYBOARD 
CLIP-GROUND 
TRANSISTOR NPN DARLINGTON SI PD=75W 
TRANSISTOR NPN DARLINGTON SI PD=75W 
TRANSISTOR NPN SI CARL P0•70W FT•IMHZ 
TRANSISTOR NPN SI OARL PD•70W FT•IMHZ 
TRANSISTOR NPN SI DARL PD•TOW FT•IMHZ 

TRANSISTOR NPN SI DARL PD•TOW 'TllMHZ 
TRANSISTOR NPN SI PD•ZIW FT•toMHZ 
TRANSISTOR PNP !I DARL PD•TOW FT•IMMZ 
TRANSISTOR NPN SI DARL P0•70W FT•IMHZ 

RESISTOR tK IOl ,25W FC TC••400/+l>oo 
qfSISTOR !K IOl ,2sw FC TC••400l+ooo 
RESISTOR IK IOl .zsw FC TC••400/+ooo 
RESISTOR IK IOl ,25W FC TC••llOO/+oon 
RESISTOR IK IOl ,25w FC TC••400l+bOO 

RESISTOR 4,7M !Ol ,!w CC TC•O+IOOO 

POWER TRANSFORMER 
H,V, TRANSFORMER 
MULTIPLIER 

TUB!•!LECTRON CRT 

CABLE ASIY 3•CNDCT MGP•JKT 
CABLE A8SY 3•CNDCT GRA•JKT 7,bz•MM.OO 
CABLE ASSY !8AWG 1•CNOCT JGK•JKT 
CABLE AISY 3•CNDCT MGP•JKT 
CABLE AllY 3•CNOCT GRA•JKT 

NOT ASSIGNED 

CABLE1 THRESHOLD 
CABLE,· CLOCK PROBE 
CABLE ASSEMBLY, POD • I 
CABLE ASSEMBLY. POD 2 
CABLE ASSEMBLY, POD • 3 
CABLE ASSEMBLY, POO •4 
CABLE, KEYBOARD 
CABLE, H,V, PRIMARY 
CABLE ASSEMBLY, TRA~S CON 

CABLE, ••Y•Z•AMP 
CABLE, TRANSISTOR 
CABLE, TRANSISTOR 
CABLE, E•TEND to•P 
CABLE ASSEMBLY, PRINTER 

CABLE, E•TEND 14•P 
CABLE1 AtQ INTERCONNECT 1 I 
CABL!r ACQ INTERCONNECT • 2 
CABLE ASSEMBLY, 3•CONOUCTOR 
CABLE ASSEMBLY, 3•CONDUCTOR 

CABLE, ACQ INTERCONNECT I 
CABLE1 ACQ INTERCONNECT 2 
CA8LE1 •STER 
CABLE, •STER 

Mfr 
Code 

28480 
28480 
28480 
28480 
28480 

28480 
284!0 
28480 
281180 
28u&o 

28480 
2&a80 
28480 
2eueo 
28480 

28480 
28480 
2u80 
281180 
uaeo 
28480 
28480 
28480 
04713 
04713 
28"80 
uueo 
2u80 

28480 
28480 
04713 
28480 

01121 
OIUI 
Olli! 
OI IZI 
01 IZI 

01121 

28480 

28480 
281180 
28480 
28480 
2eaeo 

zeueo 
2ueo 
2800 
28480 
aueo 
2080 
28480 
2u80 
28480 

z84!o 
281180 
2u80 
281180 
28480 

2eaeo 
2ea80 
28480 
28480 
18480 

28480 
zuso 
2euo 
28480 

See introduction to this section f"or ordt•rin~ inl"onnation 
*Indicates factory selectC'd valt1<' 

Replaceable Parts 

Mfr Part Number 

0!0!0•04104 
0 I U 0•04 I 05 
011110•04110 
01bl0•0550 I 
0400•0082 

OU!0•2l70! 
Olb!0•43101 
OUIO•o4lOI 
01810•il320 I 
1410•01>28 

oliOO•OOIO 
1400•0547 
lli00•0540 
US I •Oil 18 
li!5l•Oo70 

50110-qeu 
01015•0!204 
7UO•US4 
0400•0018 
OHO•OOOll 
1 s2o•oou 
4040-1575 
00180-09104 
MJE6043 
MJE6043 
1854•0558 
1854-0558 
1854•0558 

I 8511•0558 
!854•0330 
MJE1oqo 
1854•0558 

C81021 
C8!0i!I 
Cll!Ol! 
CS1021 
C810i!! 

E84751 

9100-0426 
01610•00515 
0960-0420 

20•0•0028 

8120•1151 
8UO•IJll9 
BUO•U78 
8UO•lb8q 
8120•2104 

OIOIO•olll04 
O!UO•blll02 
OIUO•l>IOlll 
01610-61617 
01010-01018 
0 lol O•otoU 
01610-61638 
01610-61638 
01610-61635 

01010-1111112 
01610-61638 
Oll>!O•oll>i!O 
O!b!O•l>IOl! 
O!l>IO•UllOl 

OIOIO•ot•i!i! 
OIOIO•bloi3 
Ol•IO•fl!U4 
64100-61617 
64100-61617 

OlblO•blllOO 
O!blO••to07 
1>11100••1617 
1>4100••!017 

6-7 



Replaceable Parts 

Reference HP Part c 
Designation Number D 

Al OllllO•llU24 7 

AICI• 
A1Ce3 OlllO•i!055 9 
A1Cl4 0140•0 t 1S 8 
A1ces 0140•0115 8 
AICll> Otl>O•U02 8 

A1Ce7 Ol 80•0229 7 
•1Cee O!IO•OU9 7 
AtCH o 1 eo.ou• 7 
AtC9g 01110•220 I 7 
AtC'lt 01110-2020 e 

AtC92 01110•2020 I 
A!C93 o 1 •o•i1255 l 
A1Cq4 01~0-225~ 3 
A1C95 0180•2255 3 
AtC9• o 1 eo.uss 3 

AIC97 0180•2255 3 
AIC91 o 1eo-2255 l 
AtC9'1 01~0•2255 3 
AtCIOO Ol80•U55 l 
A1C101 0160-2201 7 

A1Cto2 0140•017t 9 

AtCRj 1•01-0040 I 
At CR~ 
A1CRJ 1•01-0040 I 
AiCR4 1•01-0040 I 

AtJt IUl•4542 7 
AtJz 1251•4542 7 
AIJJ 12!1 •4542 7 
AtJ4 li!51•4'42 7 
A1J5 IHl•4542 7 

A1J& li!Sl•4541 • 
A1~1 •100•2247 " A1~2 •100•1247 u 

A1R1 0119l.JJ81 5 
A1R2 01>•e.ne1 5 
Al A] o••e.n11 5 
AtR4 o••e-3381 !I 
Al AS 01>'8•3381 5 

A1R• oe•e.13&1 5 
AtR7 n .. e.3381 5 
AjR8 06'8•3311 !I 
A1Rq 0•'8-n81 5 
A1R10 oue-1111 5 

A1Rtl o757-o3•4 0 
A1R12 0757•03'4 0 
A!AIJ 0717•03'4 0 
AtAl4 o7S7.o3'4 0 
A1Rj~ 07'7•03•4 0 

AIR)ll 07S7•0S'4 0 
A1R17 0111-on• 0 
AjRjl 0757•0J•• 0 
A\RI' 0757•on• 0 
AtR20 0757•oJU 0 

A1R2i 0698-3381 5 
Ai RU 0757•044' • At RU 0717•044• II 
AIR24 0757•044• • AjR25 o7'7•o•4' • 
AtR26 0111-ou• • A1Rz7 onho••• II 
AtA21 o7U.o44• • AtR24' 0717•044• • At RJit 0757-044' • 
A1RH 0757-001 • Ai RU 0757•001 • A1R1J 0717•005 • A!R34 0717•001 • A1Rn 07tho4U • 
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Table 6-2. Replaceable Parts (Cont'd) 

Oty Description Mfr 
Code 

2 STATE RECOG BOARO AllEMB•V 21480 

271 CAPAC!TOR•FXO ,01uF +80.201 1oovoc CER 21410 

' CAPAC ITOR•FXO 3'PF +•U lOOVOC MICA 721311 
CAPAC ITOR•FXO J9PF +•U lOOVOC MICA 72131> 

l CAPACITOR•FXO HPF +•SI JOOVOC MICA 21480 

q CAPACITOR•FXO J]UF+-101 IOVOC TA sun 
CAPACITOR•FXO nuF+-10¥ IOVOC U 511289 
CAPAC ITOR•FXO JJUF+•IOI 1ovoc TA 511289 

2 CAPAC ITOR•FXO !\PF +•51 lOOVOC MICA i!148o 
2 CAPACITOR•FXO 9tOPF +•51 IOOVOC MICA 28480 

CAPAC!TOR•FXO 9j oPF +•U 1oovoc MICA 284&0 
8 CAPACITOR•FXO ~, i!UF+•20X i!OVOC TA 72982 

CAPACITOR•FXO i!,i!UF+-201 i!OVDC TA 72qe2 
CAPAC ITDR•FXO 2,2u,+•201 i'OVDC TA 72982 
CAPACITOR.,XD 2,i!UF+•ZOX zoVOC TA 1202 

CAPACITDR•FXO 2,2UF+•201 zovoc TA 7202 
CAPAC ITOR•FXO 2,2UF+-20X 20VOC TA 72'82 
CAPAC ITDR•FXO 2,2U,+•20X i!OVDC TA 7202 
CAPACITOR•FXO 2,2UF+•20X i!OVOC TA 7l982 

I CAl'AllTlll<-1 XD 51PF +-5% 300VDC MICA rl'.480 

CAPACJTOR•FXO IOOPF +•ll loovoc MICA 721H 

57 DIODl-ewlTCMlNG lOV SOMA zNa oo.n 2ueo 
Nill A',', 11;111 11 
DIOD£•8WITCMING JOV So MA zNe oo.n 28480 
OIODE•SWITCMING JOV 50MA ZNS DO•JS 28480 

5 CONNlCTOR 26•PIN M POST Tv•E 21480 
CO~NECTOR i!ll•PIN M oDST TYPE 28480 
CONNECTOR 211•01N M •on TV•E 28480 
CONNECTOR 211•PIN M POST TYPE 28480 
CONNlCTOR Zfl•PIN M POST TYPE 28480 

I CONNECTOR l4•PIN M POST TYPE 21480 

2 COIL.•MLO IOONM iOI Q•J4 o0950X, 2SL.G•NOM 28480 
COIL.•MLD lOONM jol Q•]4 ,o95DX,25~G•NOM 28uo 

10 RESISTOR 150 sx , ta5W cc TChll0/+800 01121 
RES 18 TOR 150 5X ,\UW cc TChHOl+eoo 01121 
RESISTOR 150 51 , 125W Cc TC .. no1+eoo 01121 
RUIS TOR 1!10 !IX , t25W cc TChJJ0/+800 01121 
RESISTOR 150 51 ,1UW cc TC .. U0/+800 01121 

RESISTOR 150 !X ,fUW cc TChU0/+800 01111 
RESISTOR 150 !II , 125• cc TChJl0/+800 01121 
RESISTOR 150 51 ,j25W cc TChJlOl+eoo 01121 
RESISTOR 150 5X ,t25W cc TC .. Uo/+800 01121 
RESISTOR 150 51 ,1UW ~c Tc .. no1teoo 01121 

18 RESISTOR 51,1 11 ,usw , TC•O+•IOO 24!140 
RESISTOR 51, I 11 ,U5W , TC•O+•IOO 2454• 
RU II TOR !II o 1 II ,1nw, TC•O+•IOO 2450 
RESISTOR !I 1. 1 II , 1zsw ' TC•O .. I 00 2450 
REUi TOR 51,I 11 , 125• , TC•O+•IOO 245411 

RUUTOR 51, 1 II , U5W , TC•O+•IOO 2454• 
RUIS TOR 51,1 II , 125W F TC•O+•IOO 24546 
RUIITOR 51 ol II , IUW , TC•O .. I 00 245411 
RESISTOR 51,1 IX , usw , TC•O+•IOO 24546 
RESIITOR St, I II .1uw , TC•O+•IOO 14!10 

16 RESISTOR 150 5% .125W CC TC~-330/ I 800 01121 

RESISTOR il!OK II , 1 nw , TC•O+•IOO 24!141> 
RESISTOR 20K II ,t25W ~ TC•O+•IOO 24540 
RESISTOR 20K II ,1nw , TC•O+•IOO 14540 
RESISTOR 20K u ,jUW ~ TC•0'-100 Z450 

RUUTOR IOK u ,jUW , TC•0+-100 2450 
RESIST DR IOK u ,t25W , TC•O+•IOO 2450 
RUUTOR 20K u ,iUW , TC•0+-100 24546 
RUUTOR 20K u ,jUW , TC•o+•IOO 2490 
RESISTOR zoK u ,12sw , TC•Ohl oo 2450 

2i RU II TOR 100K 11 ,1nw , TC•O+•IOO 2450 
RU II TOR IOOK ts ,usw , TC•O+•!OO 2450 
R[8UTOR tooK tX , I il!5W , TC•O+•IOO 24946 
RUllTDR IOOK IX ,U5W , TC•o+•IOO 2450 
RUUTDR IOOK 11 ,usw , TC•o+•IOO 1490 

See introduction to this section for ordering information 
*Indicates factory selected value 

Model 1610B 

Mfr Part Number 

Ol&IO•lll>5i!4 

01110•2055 
0Mt5EJ90GOJOOwVICR 
oMtSEJ90G0300wVICR 
OS.0•2202 

15oouu•o1082 
1soouu•o1 osz 
1soonu•o1 os2 
0 UoO•i!i!O I 
0 I llO•i!Oi!O 

Oll>O•i!Oi!O 
30t•OOO•COM0•829C 
JOl•OOO•COM0•8i!9C 
301•ooo•t0Mo•l19C 
30t•OOO•COM0•8z9C 

30t•OOO•COM0•8i!9C 
30t•OOO•COM0•829C 
301•000•COM0•8lqC 
30l•OOO•COH0•829C 
0160-2201 

0M15FIOIG0300WVICR 

1•01•0040 

1901•0040 
1•01•0040 

IZ51•4!42 
li!S I •4542 
1251•454il 
1251•4542 
IZ51•4!42 

IZ51•4541 

•100•2247 
9t 00•2247 

B81S1S 
881515 
Ut51S 
aa1s15 
BB15t5 

U1515 
881515 
881515 
881515 
HtSt5 

C4•118•T0•5tRl•F 
C4•118•T0•51Rl•F 
C 4• 118•TO•ll RI •F 
C 4o t /hTO•I IR I•' 
cu.118.T0•51R1·' 

C4•118•T0•5tRl•F 
C4•118•TO•llRl•F 
C4•1ll•TO•llRl•F 
C4•1ll•T0•5tRI•, 
C4•118•TO•llRI•' 

HHlhlh 

C4•118•TO•IOOI•' 
C4•118•T0•2002•' 
C4•1ll•TO•IOOZ•' 
C4•tll•TO•IOOi!•F 

C4• I II• T O•Z 002•F 
C4•tll•TO•IOOZ•F 
C4•tll•TO•I002•F 
C4•lll•T0•2001•F 
ChllhT0•200Z•' 

C4•1/8•TO•IOOJ•F 
C4•1/hTO•IOOJ•F 
C4ot/hTO•I003•' 
C4•tll•TO•I003•' 
Cht/hTO•IOOJ•' 



Model 1610B 

Reference HP Part c 
Designation Number D 

AjRU 07S7·04115 • At RU 0717•04'5 • AIRJ& 0757·04115 II 
AiR:H 07'7•04fl'!i • AtR4o o711•o4H • 
AjR4j o71T•oo5 • AJR4t o7ST-o4115 • At RO o71T.o05 • Al RH 0717-04115 • At RH 0717•04115 • 
•i"4• 0717•04"5 • AtRO 0717•04•5 • Ai RU 0757•04115 • AtR4• o•'8•11U 4 
AtR50 O••S•Jl32 4 

A1R5i o7U·o2e2 5 
AJR5t 01n.02e2 5 
AtRSS 0797-Ult !I 
AtRSO 0757-0282 5 
AtR5!! 0717-0281 5 

Ai RS• o .. e.oou ' AtFl57 on7-ozao 3 
AtR58 o717•o28n 3 
At RS• 0717-02•0 3 
Al Rh 0717-02•0 J 

AjR•i on?-o4t !! • At RU 07'17•04 I 5 • AjRU 07!17•0415 • A1R•4 0717•041!1 • AtllH 07'7•0415 • 
•1R•• 0717•04 Is • A1llU 07!!7•04 IJ 4 
A1RU 07'57•041J II 
AIR•• 07!17•0411 4 
AIRJO 01>'18•Jll41 e 

AJll7i 0717·0•01 I 
ltR71 0717•o40I I 
A1R7J 07!17-0404 J 
Atll?a 0717-0400 3 
A1R75 0717.0007 • 
AiR7• 0717•0401 7 
AtRT7 0717•0401 7 
AjR?e 0717•0401 7 
AtR7' 0717.001• 7 
At Rift 0717·0417 • 
At Rei 0717•0•tl ' AtRll 0717-!0'4 ., 
A1TP1 1111-222• J 
At TP1 I· 1111•4005 I 
AtTl't lltl•Ult s 
AtTP!G IHl•I04S 5 
AtTl'J OJU•OSSI 0 

•iu1 1910•!051 s 
•1u1 lllO•IOll s 
AtUJ 100•1051 5 
AtU4 1110•1051 5 
AIU! lllO•lOH I 

A1U• lllO•IO!l2 5 
AIU7 1810•10!12 I 
At US IUO•lOSI 5 
AtU9 1110•1400 1 
A1U10 1120•135' s 
A\Uti 1120•0117 • Asuu lllO•llU t 
AtU1$ 18IO•IOH s 
A1u11 lllO•Ull I 
A!UIS t820•l 144 • 
A1UO 1110•1013 4 
AIU17 IUO•IOU 4 
AIUU 182'•0t3' • AIU1' 1110•1781 4 
AIU20 1110•1781 4 

A1Uzi 1120•1788 4 
AtUU IUO•l7H 4 
AIUU 1U0•17H 4 
AIUU 1110•1711 II 
AIUH 1120•1711 4 

Table 6-2. Replaceable Parts (Cont'd) 

Oty Description Mfr 
Code 

REUST OR \OOK II ,125W , TC•O+•IOO 204• 
AEIUTOR I OOK II .1uw , TC 1 0+•100 24540 
AUUTOR I OOK II ,1nw , TC•O+•IOO 24540 
RESISTOR IOOK II , 125W , TCI0+-100 2as4e 
RESUTOR tooK II ~U'SW 

, TC•o+•IOO 24540 

REUST OR I ooK ti .usw, TC•o••too 2454' 
RUUTOR I ooK 1• , usw , TC•Oh\00 24S4e 
RUUTOR I ooK ti • usw , TC•o+•IOO 24540 
REil STOR I OOK u ,115W , TC•O+•IOO 2454• 
RESISTOR IOOK II ,IHW F TC•O+•IOO 245411 

RUUTOR IOOK ti ,usw, TC•o+-t 00 245411 
RESISTOR IOOK II ,usw , TC•O+•IOO 245411 
RESISTOR I OOK II ,125W F TC•O+•IOO 2454b , RESISTOR 2111 II .125w , TC•O+•IOO 20411 
RUUTOR 211111 ,!25W ~ TC•O••IOO i!GS411 

s RESISTOR 221 II , j 25W ' TC•0+-100 24540 
RESISTOR 221 u , 12Sw F TC•O+•IOO 245411 
RESISTOR 221 u .1nw' TC•0+-100 245411 
REalSTOR 221 II • 125w , TCI0+-100 2450 
RESISTOR 221 II .usw, TC•0+-100 245411 

I RESISTOR 2,!!IK ii .125w , TC•o••IOO 2454' 
64 RESISTOR 1K 1% .125W F TC=0+-100 245411 

RElllTOR IK II ,125w , TC•O+•!OO 24540 
RESISTOR 1K ti ,12sw , T~•O••IOO 24540 
R!lllTOR IK II .12sw , TC•O••IOO 24'54' 

Ii RESISTOR 1175 II ,1nw , TC•O+•tOO 24'50 
RESISTOR 1175 u ,1nw ; TC•O+•IOO 24541> 
REIIITDR 1175 II , 1nw , TC•O+•IOO 2454• 
RESISTOR 475 II , 1nw , TC•o+.100 245411 
RUUTOll 1175 u '!25W 

, TC•OhlOO 2450 

RESISTOR 1175 ti ,1nw , TC•o+•IOO 24541> 
J RUlSTOR 3•2 II ,1nw; TC•0+-100 2454' 

UUITDR 3•2 ti .1nw F TC•0+.100 245411 
RESISTOR 3•2 II .1nw F TC•O+•IOO 245411 

i RUISTOR 215 II ,t2!!W , TC•O+•IOO 145411 

I RhUTOR 110 II ,1Hw 
, TC•0+-100 24511• 

REIIITCR 110 II ,12sw 
, 

TC•O+•IOO 24'50 
i REUSTCR 130 II .1nw , TC•0+-100 24541> 

RESISTOR 130 II ,1HW , TC•O+•IOO 2450 
4 RE811TOR 200 II ,12sw ~ TC•0+-100 245411 

• RESISTOR 20 ti ,j25W F TC•o••IOO 21150 
R[SUTDR 10 II • t25W 

, 
TC•O+•IOO 24540 

R[SISTOR 14J II ,12sw, TC•O••IOO 2450 
18 RESISfOR ~;11 1% .12oW F TC=0+-100 24546 
t Rl819TOR 5•1 11·.t2Sw ~ TC•O+•IOO 2454' 

t REIISTDR ••• II ,t2SW , TC•O+•IOO 1454• 
2 R!IIITCR l,47K ii ,t25W F TC•O+•IOO 2454• 

4 CONN!CTOll•llL CONT SKT , OU• IN•SIC•IZ 2111•0 
0 28480 

CCNNECTOR•HL CONT IKT ,OU•IN•HC•SZ 21410 
21480 

29 TERMINAL TUT l'O!NT l'CI 00000 

II IC XLTR !CL !CL•TD•TTL QUAD l•INI' 04713 
IC XLTR ICL ECL•TD•TTL QUAD 2•INI' 04713 
IC XLTR !CL !CL•TC•TTL llUAO Z•INI' 04113 
IC XLTR !CL ECL•TC•TTL GIUAD 2•INll 04713 
IC XLTR ECL !CL•TO•TTL QUAD 2•INI' 04713 

IC XLTll !CL !CL•TO•TTL QUAD 2•INI' 04713 
IC XLTR !CL !CL•TO•TTL llUAO 2•INP 04713 
IC XLTR !CL ECL•TC•TTL QUAD l•lNI' 04713 

i IC GAT! !CL ANO QUAD l•lNI' 011713 
t IC MUXRIDATA•l!L !CL O•TD•l•LIN! DUAL 04713 

t IC '' ECL D•M/8 DUAL 04713 
4 IC XLTR !CL TTL•TOeECL llUAC l•INI' 04713 

IC XLTR !CL !CL•TO•TTL QUAD 2•INP 04713 
i IC DCDR TTL LI i•T0•4•LIN! DUAL 2•INI' 012'5 
2 IC QAT! TTL LI NCR QUAD 2•INI' 012•5 

4 IC h!V TTL LI MCNOSTIL RETRIG DUAL ou•s 
IC MY TTL LI MQNCITIL R!TRIG DUAL ou•s 

J OP AMP GP DUAL l•Dil'•P 01'28 

• IC CNTR !CL IIN avNCHRD P08•!CH•TRIG 072U 
IC CNTR !CL BIN IVNCHRO l'OS•!DH•TRlG 072U 

IC CNTll !CL BIN SVNCHRD l'Ol•!DH•Tllili o72U 
IC CNTR !CL IIN SVNCHRO l'Ol•ECli!•TRIG 012U 
IC cNTR ECL BIN SVNCHRO l'Ol•!Dli!•TRIG 072U 
IC CNTR ECL llN IVNCHRO l'Ol•!Cli!•TRIG 072U 
IC CNTR !CL BIN IVNCHRO ~Ol•EDH•TRIG 07ZU 

See introduction to this section for ordt•rini.: information 
*Indicates factory selected valu<' 

Replaceable Parts 

Mfr Part Number 

C4•tll•TO•IOOJ•' 
C4•tll•TO•IOOI•' 
C4•1/8•TO•IOOJ•' 
C4•lll•tO•I003•' 
C4•!/l•TO•IOOI•' 

C4• !ll•T O• I oOJ•F 
ca.111.to-1 ooJ.F 
C4•1/S.TO•IOOJ•' 
C4•1/l•TO•IOOJ•F 
C4•!ll•TO•I003•F 

C4•\/8•TO•I003•F 
C4•tl8•TO•IOOJ•F 
C4•\l8•TO•t003•' 
C4•lll•T0•2olO•F 
C4• ll8•TO•i0 I O•F 

C4e 118• T0•22 I R.F 
C4.11e.to-221R·' 
C4•\/8•T0•221R•F 
C4•\ lhTO•U!R•' 
C4•t/8eT0•221R•F 

C4•tl8•T0•2tSI•' 
C4•!/8•TO•IOOI•' 
C4•1lhTO•tOOt•' 
C4e\/8•TO•IOOl•F 
C4•1/l•TO•IOOl•F 

C4•!18•TO•ll75R•' 
Cll•l ll•T0•47Sh' 
ChllhT0•47SR•F 
C4•tlhT0•475R•F 
C4•\ll·T0·47SR·F 

C4.11e. To.n5"·' 
C4•11hTO•J•zR.F 
C4·11e.ro.1u11., 
C4•1/hT0•3•2R•F 
C4•1 l8•TO•ll ShF 

Cll.lll•TO•lll•F 
C4el/hTO•llt•F 
CllellhTO•IJl•F 
C4•1/hTO•IJ1•F 
Cll•llh!O•IOI•' 

C4-t1hTO•Z4JR.F 
C4•!18•T0•24JA•F 
Ch!lhTO•l43hF 
C4•\l8•TO•StlR•' 
ChllhT0•5UhF 

C4•lll•TO•llt •R•F 
C4•1ll•TO•l471•F 

t21l•U29 
1251•4045 
t251•2U' 
1251•4045 

ORDER IV D!ICRil'TIDN 

MCtOUSL 
MC I 0 U5L 
MCIOUSL 
hlCtOIZSL 
MCIOIHL 

i'IC!OIUL 
MCIOIUL 
MCIOUSL 
MCtOI041' 
MC!0\741' 

MCtOIJll' 
MCtOU4L 
MCtOUSL 
IN74LllJ9N 
IN74LIOIN 

IN74LIU3N 
IN74L81UN 
CAlllSIG 
FIOOl•OC 
FIOOttOC 

FIOOl•DC 
FtOOl•DC 
FIOOUDC 
Fl oo 1 •oc 
FIOOUDC 
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Replaceable Parts 

Reference HP Part c 
Designation Number D 

A!UU 1120•1788 4 
AtUf7 lllO•t!U • A1UU 1110•0109 8 
AtUU lll••UJI I 
AIUJO lllO•OBOI 0 

AtUJi 1110•1171 I 
AtlJU 1110•110 0 
•1un 1110•1423 4 
AiUS4 1820 0693 B 
At Un· llZO•O•O e 

AtU4Q 04'0•1 o7• 4 
AtU41 IUO•IUI 4 
•11.10 lltO•tU4 3 
AtUO llZO•OIO• e 
A1UU 1 ltO•GIO I 0 

AtU4' lllO•IOU 5 
A1USO IUO•IZOI • AIUSJ 1110•0110 8 
AtU51 1110•1421 4 
AtUU 1810•11'1 • 
A1USQ 1 eo.o u• • A1USS 1110-0•0• e 
At US. 1110•0809 e 
•1un I UO•o•o• e 
A1UU I 120•0809 • 
AjU!t I IZO•o•o• e 
AtU!oQ I IZO•o•o• e 
A1u•1 1120•0809 e 
•1uu 1120•0•0• a 
A1UU 04'0•1 on 4 
AIUU IUO•IUS 4 

A1UU 1ltO•l400 1 
AIU•• I I 1'•133& I 
A I UU I 8ZO•l I 7J I 
AtUU IUO•t 1'1 l 
AtUU llZO•llOS 0 

ltU7C IUO•tlt• I 
AtU?l IU0•069J e 
AIUU IUO•l IJO 0 
AtU?J 181'•0 u• ' AtUU lltO•Ol7J • 
A1UH· I It 0•037J ' A1U1' 1110•027J ' A1U?? 1•10•0113 ' AtUU IBIO•Ol7J ' A1Un 1'10•017J • 
AtUlg 111 O•Ol7J ' A1Ua1 lll0•017J q 
AIUI! t8IO•OZ7J q 
A1U8J 1•10•01n • AtUU 1110•01'1 • 
•1un 111 o·oan ' •tu•• I It O•Ol7J • 
A1UO 111 O•OZ7J • Ati.189 1110•0111 ' AtU89 tl10•017J q 

At Ullo 111 O•OZ7J ' A1U•I 1•10•017J q 
AtU•P Ill O•OZ7l q 
•1uo lllO•OZ77 l 
AlXUll 1?1111-IMl:I E 
AlXU53 !irJIJ-0~/~ ') 

•i OUIO•U9H • 
OCi. 01•0°1on ' AICI 0160 2055 9 
AIC! 01•0•011• 7 
Azcq 01110•10!1!1 ' AZC!I OUO•lO!l9 • 
AiC• 01•0•2on • •2C? 01•o•ZOH • AICI OUO•IOH • A1C• O!llO•IOH ' A1C10 Olh•IOH • 
AtCO Ol•O•IOU • Artu 01•o•zon • A1C1J 01•0•2on ' AfC 14 01•0·1on • A1t1t ot•O•IOU • 
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Table 6-2. Replaceable Parts (Cont'd) 

Oty Description Mfr 
Code 

IC CNTR !CL BIN SYNCHRO PDl•!OG[•TR!G 07203 
5 IC ,, !CL D•M/S DUAL 04713 

to IC RCVR ECL LINE RCVR QUAD 2•INP 0471J 
I IC !CL •4•BlT RAM STAT ••NS 072U 
2 IC GAT[ !CL OR•NOR QUAD Z•INP 04713 

IC XLTR lCL TTL•TO•ECL QUAD Z•INP 04713 
3 IC GATE TTL LI NANO QUAD 2•!NP OU'!I 

IC MV TTL LI MONOITBL R!TRIG DUAL 012'! 
10 IC FF TTL B D-TYPE POS EDGE-TRIG 01295 

IC ,, TTL S D•TYP! PCS•EOG!•TRlG 012'5 

2 R!LAY•RE!D IA 500MA IOOVCC 5VOC•COIL zeuo 
IC ,, !CL D•MIS DUAL 04713 

I IC RCVR !CL LIN! RCVR TPL a•INP 04713 
IC RCVR !CL LIN! RCVR QUAD 2•1NP 04713 
re GATE !CL OR.NOR QUAD 2•1N' 04713 

te XI.TR !CL !CL•TO•TTL QUAD 2•1NP 0471] 
I IC (;ATE TTL LS ANO QUAD 2•INP 012•5 

IC ~~ TTL S D•TYPE POS•!OQE•TRlQ 01295 
IC MV TTL LS MON09TBL R!TRlG DUAL 012•5 

7 IC GATE TTL LS NAND QUAD 2•1NP o u•5 

OP AMP GP DUAL 8•CIP•P 01'il8 
IC RCVR !CL LIN! RCVR QUAD Z•INP 04113 
IC RCVR !CL LIN! RCVR QUAD 2•INP 04713 
IC RCVR ECL LIN! RCVR QUAD Z•INP 04713 
IC RCVR ECL LINE RCVR QUAD 2•INP 0 4113 

IC llCVR !CL LIN! RCVR QUAD 2•tNP 0 4 713 
IC RCVR ECL UN! RCVR QUAD 2•INP 0 4713 
IC RCVR !CL LIN! RCVA QUAD Z•INP 04713 
IC RCVA !CL LIN! ACVR QUAD Z•INP 04713 
R!LAY•R[!O IA !OOMA IOOVOC 5VDC•COIL zauo 
IC ~~ £CL O•M/S DUAL 04713 

IC QATE !CL AND QUAD 2•INP 04713 
IC £CL •4•8IT RAM STAT ••NI ouu 
IC M•TA !CL TTL•TO•ECL QUAD 2•!NP 04713 

I IC ~~ TTL I D•TYPE POl•EOGE•TRIG COM 012q'!i 
1 IC GATE TTL LI AND DUAL 4•1NP OIZ'5 

12 IC INV TTL LS M!X l•INP 012'!1 
IC ~~ TTL 8 D•TVPE POl•EDGE•TRlG otz•!I 

1 IC GAT! TTL I NANO 13•1NP 01295 
OP AMP GP OUAL 8•DIP•P OIUB 

19 N!TWOR~·~EI IO•PIN•llP .t•PINoSPCG 01121 

NETWORK.~U !OoPIN•IIP ,1.PIN.SPCG 01121 
NETwORKoHI I o.P!NollP ,l•PIN.SPCG OllZI 
NETWOR"·REI IO·'IN•llP , 1 •PI N.S"G O I Ill 
NETWORKoRU !OoPIN•IIP ,t•PINoSPCG OllZI 
N!TWORKoHI IO•'IN•llP ,t .p I NolPCG 01121 

NETWORKoHI IO•'IN•llP ,t•PIN.SPCG 01121 
N!TWORKd!e IO•Pl~•llP ,t•PIN•SPCG 01121 
N!TWORhAU IO•'IN•llP ,t•PIN•SPCG 01121 
NETWDRK•RU I O•PI N•IIP ,l•PIN•SPCG 01121 
NETWO~K•RU 10•,IN•llP , 1 •P IN•SPCG OIUI 

NETWORK•RU I Oo,IN•llP ,l•PIN•SPCG 01111 
N[TWORK•AU IO•PIN•llP ,t•PIN•SPCG 01121 
NETWORK.RU I OoP I N•IIP ,!•PIN•SPCG 01121 
N!TWDRK•R!I !OoPIN•llP ,t•PlN•SPCG 01111 
NETwORKoRES IO•PIN•llP ,t•PIN.SPCG OIUI 

N!TWORK•Afl !O•PIN•llP ,l•PIN•81'CG 01121 
N!TWORK•R!I !O•PIN•llP ,l•PlN•SPCG 01 Ill 
N!TWDRK•RU I OoPIN•llP ,t•PIN•SPCG 01121 

I NETWORK•R!I 10•,lN•llP ,l•PIN•SPCG 01111 
11 SOCKET-IC 16 [()NT llll'-:;111R ?IMHO 
?2 SOCKET-ICM CON! 1111'-Sl.IW ?H~BO 

I INO!X SOARD All!MILY zeoo 

CAPACITDR•,XO ,OIU, ••0•201 IOOVDC CIR z•q•o 
49 CAPACITOR-FXD .01UF 180- 20% 100VDC crn 28410 

CAPACITOR•,XO JJU,+•101 IOVOC TA uza. 
CAPACITDR•'XD ,OIU' +80•201 IOOVDC C!R zeoo 
CAPACITDR•,XD ,OIU' +80•201 IOOVOC Cf R uoo 

CAPACITOR•'XD ,OIU~ t80•ZOI 1oovoc ClR 21410 
CAPACITOR•'MD ,OIU +10•201 IOOVDC CIR 2100 
CAPAC!TOR•,XO ,OIU' +eo.zox IOOVDC C(R 21410 
CAPACITOR•, XO ,OIU, 00•2oX IOOVDC ClR 2100 
CAPlC!TOh,XO ,OIU, +•0•20l IOOVDC C!R 2u•o 

CAPACITOR.,xo ,01u' +IO•ZOI 1oovoc ClR 2euo 
CAPAC ITOh,XD ,01U' +eo•zox tooVDC C!R aeoo 
CAPAC I TOR.no ,01U' ••0°201 tooVOC CER z•oo 
CAPAC!TOR.,Xo ,01U' tlO•IOl 100VDC CER 2'480 
CAPACITOR•'XD ,OIU~ +•0°201 IOOVDC C!R z•Oo 

See introduction to this section for ordering information 
*Indicates factory selected value 

Rep Model 1610B 

Mfr Part Number 

F!OOlbDC 
MCt0231P 
MCIOll!P 
IOIUAPC 
MCIOIOIP 

MC!0124L 
IN74LS03N 
IN74Ll 1 iJN 
8N74874N 
INHSTaN 

000•1079 
MC!023!~ 
MCt02t•P 
MC!O!t5P 
MCtOIO!P 

MC I 0 USL 
SNUL808N 
SN74874N 
SN74L8!UN 
8N74LSOON 

CA!O!G 
"'C!O!!SP 
MCIOllSP 
MC IOI ISP 
•Ct 011 SP 

•c1011V 
•c1011V 
•C!Olt5P 
MC!Ol IV 
0490•1019 
MC!02J!P 

MC!OIUP 
I 0 U5A~C 
MC!Oi24L 
SN?41175N 
IN74LUIN 

IN74b504N 
SNHS74N 
8N7481UN 
CAIAS!G 
UOA47t 

210•471 
ZIOA471 
l!Ol47t 
z10Au71 
110Aq71 

l!OA471 
210Aq71 
2!0Aq7t 
ll OAO t 
21ou11 

210•~11 
210AQ7t 
i!OA471 
210•01 
210A471 

1IOA47t 
21o•q11 
ZIOA47t 
21o•u2 
12110-IM I.I 
1200-0474 
O!U0• .. 90 

o1'o•zon 
0160-2055 
!SOOJJU'O I OBZ 
01.0•20!15 
01'0•0!099 

01•o•Zo'9 
OlllO•ZOH 
OUO•ZOH 
OlllO•ZOH 
OOO•Z059 

000•20U 
01 •0•2095 
01110°2055 
0 lllO•Z055 
0 t •O•Z055 



Model 1610B 

Reference HP Part c 
Designation Number D 

AiCj• 01•0•20H • ,,ct' 01•0•2051 • AaCtl 01•0•205'5 • AeCt• OU0•20H • A1C10 OU0•20S!I ' 
AtCli Ot•o•l!OS!I ' AJCH Ol'O•IOH • 
Al~ll ot•O•ZOS!I ' ,, 24 OU0•20H • A2C2'!1 Ol•O•IOl!i ' 
AiCU 01•0•20H • AJCl7 01•o•IOSI ' •2c21 01•o•U04 0 
A2Cl9 Ol•0•20H ' OC:So Ot•0•20H ' A2C31 0160-2263 1 
AJCb 01•0•20H • •ecn 01•0•10H • •ecu Ol•O•IOH 9 
AJCS!I ot•O•IOH • AtCS. ot•O•IOll • A2C37 0160-2055 9 
A2C38 01•0•20H ' AiCJ9 01•0•20H • A2C4o OIU.ZOH • A2C•1 01'0•201!1 • A2C41 DIU•IOSS • 
AICllS 010•2055 • AtCu 0160.ZOH ' ,,c .. Ol'O•IOH • A2Co 01•0•20H • UC47 01•0·2055 ' 
A2C48 ot•O•ZOH • AIC4• OIU•IOH • A!CSo OIU•IOH ' AjClj 0160•20H • A2CS1 Ol•O•IOH ' 
AILt 9100•22'4 I 

AtRt 1110•02'5 s 
'•"• lllO•Ol'5 s 
AJRI llt0•02'1 s 
'•"• 1110•02'5 s 
Atlll 1110•018• 7 

'i"• !It 0•021'1 7 

''"' 1110•021'1 7 

''"' on1•021o J 
Al Rt 0717•0110 J 
Atllili 0717-0llll • A2R11 0757-0280 3 
A1R12 
AIRU 0717·0210 J 
URl4 0717•0110 J 
AIRll 0717·0210 3 
A2R16 
A2R17 
A2R18 1810-0289 7 
A2R19 0684-0271 7 
A2R20 0684-0271 7 
•1u1• 

ui.-ou7 AJUIQ 2 
AfUIS lllO•IJIJ J 
•run lllO•OlllS • AIUU 1110•01111 I 

•iuaa IUO•O .. S e 
AIUI• lllO•lllll 0 
AfUSg Ul••07U 7 
A2UJl 1110•1•11 0 
•zuu llU•0724 7 

AjUIJ lllO•I HJ J 
AfUU UIO•OH • AfUH UIO•OUI e 
AIU:S• lllO•OUI • AZUJ7 lllO•OUI II 

AjUH 1110•1200 :s 
AJU:st lllO•llH I 
AIUO 1110•11 .. I 
•au•i lllO•UU I 
AIUO 1910•0 .. S I 

Table 6-2. Replaceable Parts (Cont'd) 

Oty Description Mfr 
Code 

CAl'AC%TD"•'XD oOIU, +80•i!OI IOOVDC C!R 21480 
CAPAC ITOR•,XD oOIU, +eo·i!~I IOOVDC C!R 21410 
CAPAClTOR.,XD ,01u' +IO•i!ol tooVDC CER 2&1180 
CAPAClTOR.,xo ,01u~ t80•i!OI IOOVDC CER 21410 
CAl'ACITOR-FXO ,OIU' +eo.201 IOOVOC CEA 2u10 

CAPAC noR.,xo ,otU' +IO•IOI IOOVDC CER 21410 
CAPACUOR•FXD ,o!U' +IO•ZOI IOOVDC cu Zl410 
CAl'ACUOR.,xo ,01u~ +10•201 1oovoc C!R 211110 
CAl'AClTOR•,XD ,OlU +10•201 IOOVDC CER 211110 
CAPAClTOR•,XO ,OIU' +IO•i!OI IOOVOC CER 21410 

CAPAClTOR•,XD ,O!U, +I0•20I IOOVDC CER 21410 
CAPACITDR•'XO ,01U' +10•201 !OOVDC CER 21480 

2 CAPAC lTDR•FXO IOOl'F +•II JOOVDC MICA 28410 
CAPAC lTDR•FXD ,OIUF +10•201 IOOVDC CER 28410 
CAPAClTOR•FXO ,OIUF +10•201 !OOVOC CER 21480 

1 CAPACITOR-FXD 18PF +-5% 500 voe GER 0+-30 28480 
CAl'AClTDR•'XD ,01UF +10•201 IOOVDC CER 2100 
CAPACITOR.,MD ,01UP t10•20I 1oovoc CER 21410 
CAPAC!TOR•'XD ,01uP tl0•201 1oovoc C!R 21410 
CAPAClTDR•'XO ,OIU' tlO•IOI IOOVDC C!R 2100 
CAl'AClTOR•'•D ,OIU~ +10•201 1oovDC CIR 281180 
CAPACITOR-FXD .01UF +80-20% 100VDC GER 28480 
CAPAC!TOR.FXD ,01U' +10•201 100VDC CER 2111•0 
CAPACITOR.FXD ,01U' tl0•20I IOOVDC CER 28480 
CAPACITOR.FXO ,OIU, +10•201 IOOVDC CER ZllllO 
CAPAClTOR.,XO ,OIU, +10•201 IOOVDC C!R 211110 
CAPACITOR.,XD ,OIU, +10•201 IOOVDC C!R 21480 

CAPAClTQR•'XD ,OIU~ tlO•ZOI 1oovDC CIR 21480 
CAPAC lTOR•,XD ,OIU' +I0•20X IOOVDC C!R 21410 
·CAl'AClTOR•,MO ,O!Ufr +80•20I IOOVDC C!R 28410 
CAPACITOR., XO ,01U' +10-201 IOOVDC C!R 211110 
CAPAClTOR•,XD ,OIUF +80•201 IOOVDC C!R H480 

CAPAClTOR•,XD ,OIU, +10•201 IOOVDC C!R 211110 
CAPACITOR•,XD ,01u' +10.201 IOOVDC CU 211110 
CAPACITOR•'MD ,01u' +I0.20I 1oovoc cu 211110 
CAPAClTOR.,MO ,01U' +10•201 uoVDC C!R 21410 
CAPACITDR•'MO ,01u' •10•201 1oovoc co 211110 

2 COIL•MLD .,.UM IOI Q•IO ,0•1ox,21LG·NOM 21410 

• NETwDRK.REs IO•PlN•llP ,l•l'IN•SPCG 21480 
N!TWOllK•RU IO•PIN•llP ol•il'IN•ll'CG 21480 
NETWORK•RU IO•l'lN•llP ol•PIN•IPCG 21410 
N!TWORhRU I O•l'IN•llP ol•PIN•ll'CG 21410 

• NITWOAK•llU I O•PlN•IZP ,1•PlN•SPCG 21480 

N!TWORK•R!I 10.PIN•BlP ,1.PIN•SPCG 2&1180 
N!TWORK·llU IO•l'IN•llP fl•PIN•Sl'CG 21uo 
RESISTOR IK II ~ U5W ~ C•Oh!OO z4S•• 
R!SIITOA IK II ,12sw ~ TC•O+•IOO 2•s•• 
RElllTOR •1• 1¥ ,ilSW P TC•Ot•IOO 2•s•• 
RESISTOR 1 K 1 % .125W F TC=0+-100 24546 
NOT ASSIGNED 
R!818TOR I K U ,usw , TC•O+•IOO 2410 
REIUTOR IK II ,UIW , TC•0 .. 100 2414• 
REIUTOR IK U ,usw , TC•OhlOO 24511• 
NOT ASSIGNED 
NOT ASSIGNED 
NElWORK-RES 10-PIN-SIP .1-PIN-SPCG 28480 

5 RESISTOR 2.7 10% .25W FC TC=-400/+500 01121 
RESISTOR 2.7 10% .25W FC TC=-400/+500 01121 

21 IC TTL u.en UM JS•NI O•C 012•1 
J lC GATE TTL I NANO l•INP 012•1 

II IC UT! TTL a NANO TPL J•INI' 012•1 
lC GATE TTL I NANO TPL J•lNP 01295 

lC GATE TTL I NANO Tl'I. J•INP 012'5 
Ii IC LCM TTL I.I D•TYl'I ll•llT 012•1 
7 IC TTL U•llT RAM JS•NI J•I 012•1 

lC LCH TTL LS D•TYl'E 4•11T 012•1 
lC TTL U•llT llAM H•NI J•I 012•1 

lC UTl TTL I NANO l•lNP 012'5 
lC UTE TTL I NANO TPL :S•INP 0129!5 
lC UT! TTL I NAND Tl'L :S•INP 01291 
IC GATE TTL I NANO TPI. J•lNP 012'9 

' lC UT! TTL S NANO GIUAD 2•1NI' 012'1 

I IC DCDA TTL I J•TD•l•LINE S•lNI' 012'5 
IC INV TTL LI H!X l•lNP ou•s 
IC INV TTL LI HEX l•lNP 012'5 
lC ,, TTL I D•TYl'E POl•!DG!•TRIG 012'5 
IC '' TTL I D•TYI'! il'Dl•!DG!•TRlG 012'5 

See introduction to this section for ordPrin'-' in formal ion 
*Indicates factory selected valuP 

Replaceable Parts 

Mfr Part Number 

01•0•205'5 
01'0•20H 
01•0-205'5 
01•0•205'5 
OUO•i!OH 

01'0•2055 
OU0•20H 
01•0•2on 
Oh0•205S 
OU0•20H 

OU0•20H 
01 •0·2055 
OlllO•U04 
OU0•2055 
OUO•I055 
0160-2263 
01•0•2on 
01•0•2011 
0160•205' 
01•0•2on 
01'0•2055 
0160-2055 
ot•0•20H 
0160•201'5 
OUO•IOIS 
OUO•IOU 
01•0-20n 

OU0•2055 
Ol•O•IOU 
O U0•201'5 
01'0•2055 
01•0•1on 

OU0•2055 
OUO•ZOH 
Ol.0•2055 
0160•2055 
000•2055 

'100•2U4 

1•10-02n 
1•10•02'5 
lllO•OZ99 
1•10•02•1 
1810•028' 

1110•028' 
1810•028' 
C4•lll•TO•IOOI•' 
Cll•lle.TO•IOOI•' 
c11.11e.To••1•R·' 
C4-1/8-T0-1001-F 

C4•lle.TO•IOOI•' 
Cll•ll8•TO•IOOI•~ 
Cll•ll8•TO•IOOI•' 

1810-0289 
CB27G1 
CB27G1 

8NT4U8'N 
INUIJON 
IN7411 ON 
8N74llON 

IN74110N 
8N711Ll75N 
IN74118'N 
IN74Lt75N 
INT411HN 

IN7111JON 
IN71111 ON 
IN7118!0N 
IN71111 ON 
IN74100N 

IN741UIN 
INT4Ll04N 
IN74LI04N 
IN711174N 
IN741711N 
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Replaceable Parts 

Reference HP Part c 
Designation Number D 

AfUO 1120•110 9 
AiU44 1920•00!4 s 
AfU49· IUO•UU 2 
A2UO• IUO•IOIS 0 
Azua; tel••0?24' 7 

A2U48 1820•111! 3 
AIU4t 100•001 4 
AzUse I 9'0•147!1 • A!USt 1820•1411 0 
•2uu ISl••07U 7 

A2U51 1820•!0?3 0 
AzU54 1820•1075 • •2uss lllO•UU J 
•2uu 1810•11175 • AJU!l7 1120•1411 0 

A~UH 11111•0724 7 
A2U5' IUO•IO?J 0 
AzU•O IUO•U7S • AIU•! lllO•UU !5 
AzU1111 1810•1475 II 

Azuu UIO•l411 0 
AzU114 18U•07U 7 
A2UU 1810•1073 0 
•au .. IUO•l47S • Aaun 1810•0 .. I • 
.,u .. IUO•lll7S • •au .. 1120•11111 0 
AfU70 UU•0124 1 
lzU7\ 1120•1073 0 
A2U72 1820•147!5 • A2XU1-24 1200-0607 0 

AJ OUIO•U!l27 0 

AJC1 OllO•OH8 • &3C2 0110•022• 7 
AJCJ OllO•OU' 7 
UCll 01•0•20H ' AJC'S Ot•O•IOS5 • 
uc• 01•0-20!5!5 " UC7 0140-0190 a 
uce 0111•00 .. 2 
AJC• 0140•020!5 5 
AJC10 01•0•2015 ' A3C11 0160-2055 
A3C12 0160-2055 
A3C13 0160-2055 ~l ucu '0121•000 2· 
A3Cl5* 0140-0218 0 
A3C16* 0140-0202 2 
A1Cl7 0121•0041> 1 
A3C18* 0140-0218 0 
A3C19* 0140-0202 2 
A3C20 oao•20S5 • AJC21 01'0•201!1 • AJCU 01•0•205' " 
AJCU OUl•OOO 2 

AJ~ili 0140-0192 9 

AJCl!I 01•0·2055 • 
UCO OUl•OOO 2 
ocn 0160-2101 I 6 
A1Ci1 OUl•004• 1 
AJC29 Ollt0•20H • AiCJi> Ol•0•220! 9 

AJC3j 01•0-22!59 5 
AJCU OIU•22IO • AJCJJ 0140-0197 4 
AJCU• 
•sen 0160-2055 9 

AJC74 0180-0106 9 

AJCRj 1•01-0045 • AJCR2 1"01•0045 • AJCRJ 1901•017" 7 
A5CR0 1901•017" 7 
A JC RS 190I•O11" 7 
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Table 6-2. Replaceable Parts (Cont'd) 

Qty Description Mfr 
Code 

IC GATE TTL LS NAND QUAD 2•lNP 012•s 
I IC GUE TTL NANO QUAD i!•JNP 0129s 
J IC GATE TTL S NOR QUAD 2•INP 01295 
I IC MUXRIDATA•SEL TTL I 2•TD•l•LINE QUAD 012'5 

IC TTL U•BIT RAM JS•NI J•I 01295 

IC GATE TTL I NANO l•INP 01295 
IC GATE TTL I NAND QUAD i!•INP 01295 

20 IC CNTR TTL S BIN SVNCHRO POS•EDGE•TRIG 072U 
IC LeH TTL LS D•TV~! 4•81T 012•s 
IC TTL u-BIT UM JS•NS 3•1 012'5 

4 re GATE TTL s EXCL•NOR QUAD 2•1NP 183Z4 
re eNTR TTL 8 BIN SVNCHRO P08•EDG!·TRIG ouu 

J re ,, TTL LS J.K BAR PDS•EDGE•TRIG 012"5 
re C~TR TTL 8 BIN SVNCHRO POS•!DGE•TRIG D72U 
IC LCH TTL LS D•TVPE 4•BIT Oll'l5 

re TTL U•BIT UM J!l•NS 3•8 OIH5 
lC GATE TTL S EXCL•NOR QUAD 2•1NP 11324 
IC CNTR TTL S BrN sYNCHRO POS•!DGE•TRtG 01ZU 

J IC GHE TTL 8 AND QUAD 2•1NP 012•5 
re CNTR TTL 8 BIN SVNCHRO P08•!DG!•TRIG 01ibl 

re LCM TTL L8 D•TVPE G•BlT 012•5 
re TTL U•BIT RAM U•N8 J•S 012•s 
IC GATE TTL S !XCL•NOR QUAD 2•1NP 113;!4 
IC CNTR TTL S BIN SVNCHRO POS•EDGE•TRIG 07U3 

2 lC GATE TTL S AND•OR•lNV 012•5 

lC CNTR TTL 8 BIN SVNCHRD POS•!DGE•TRIG oau 
lC LCM TTL LS O•TYPE 4•BlT ou•s 
re TTL U•BlT RAM 3S•N8 3•8 ou•s 
IC GATE TTL S !XCL•NOR QUAD i!•JNP 18324 
re CNTR TTL 9 8[~ SVNCHRD PQS•EDGE•TRIG 07ZU 

33 SOCKET-IC 16-CONT DIP-SLDR 28480 

2 MEASUREMENT BOARD ASSEMBLY '8480 

~ CAPACITOR.FXD i!~UF••IOI 1svoc TA 51128" 
CAPACITOR·FXD JJUF••IOI IOVDC TA 5•28'1 
CAPAClTOR•FXD JJUF••to• IOVDC TA 51128' 
CAPAClTOR•FXO ,otUF •&0•201 IOOVDC CER 28480 
CAPAClTOR•FXD ,01UF •80•201 !OOVDC CER uuo 
eAPACJTOR•FXD ,O!UF +&0•201 IOOVOC CER 28480 

I CAPACJTOR•,XD S•P' +•51 JOOVDC MICA 7213• 

• CAPACITOR•V TRMR•CER ••3SPF 200V PC•MTG !527U 
I CAPACITOR•FXD llZP' +•SI JOOVDe MlCA 7Zlh 

CAPAClTOR•FXD ,01UF +80•20X IOOVDC CER 28480 
9 CAPACITOR-FXD .01 UF +80-20% 1 OOVDC CER 28480 
9 CAPACITOR-FXD .01 UF +80-20% 100VDC CER 28480 
9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 

CAPACITOR•V TRMR.C!R 'l•JSPF 200V PC.MTG 5271>3 
2 CAPACITOR-FXD 160PF +-2% 300VDC MICA 28480 
2 CAPACITOR-FXD !SPF +-5% 500VDC MICA zeuo 

CAPACITOR•V TRMR•CER 'l•JS~' 200V PC•MTQ 527U 
CAPACITOR-FXD 160PF +-2% 300VDC MICA 28480 
CAPACITOR-FXD 15PF +-5% 500VDC MICA 21410 
CAPACtTOR•FXD ,OIUF •80•20• IOOVDC C!R 28480 
CAPAClTDR·FXD ,O!UF +10•2DX IOOVDC CER 2'480 
CAPACITOR.FXD ,01UF +&0•20X IOOVDC eER 28480 

CAPACITOR•V TRMR•CER 'l•JSPF 20ov PC•MTQ 527U 

I CAPAC!Toit-nn· 68PF t-5% 300 voe MICA 28480 

CAPAClTOR•FXD ,01UF •80•201 IOOVDC CEM 28480 

CAPAC!TOR•V TRMA•CER ••lSPF 200V PC•MTG 527U 
1 CAPACITOR-FXD 8200 PF +-2% 500. ~VDCJ:IICA uuao 

CAPAClTOR•V TR~R•C!R 9935P' 200V PC.MTG 5i!763 
CAPAClTOR•'XD .~1U' •I0•20• IOOVDC CER 2u10 

I CAPAClTOR•FXD •IP' +•51 JOOVDC MICA 0•10 21•10 

i CAPACJTOR•FXD taP' +•IX 500VDC CER 0+•30 21480 
I CAPAC!TOR•,XD 5.IPF +•olSP' SOOVDC C!R 28480 
1 CAPACITOR-FXD 180PF +-5% 300VDC MICA 72136 

40 CAPACITOR•FWD ,01UF ••o-ao• IOOVDC C!R 28480 

4 CAPACITOR-FXD 60UF +-20% 6VDC TA '56289 

10 oroDf·PWR R!CT ioov 750MA DO•l'I aueo 
DlODE•PWR REeT !DOV 7SOMA D0•29 21480 

• DIODE•SWITCHlNG l'V 50MA 750P8 DD•7 uoo 
DIOD!•SWITeHtNG ISV 'SOMA 750~8 00•7 21uao 
DJODE•SWITCHING !SY SOMA ?SOPS D0•7 2800 

See introduction to this section for ordering information 
*Indicates factory selected value 

Model 1610B 

Mfr Part Number 

SN74L800N 
8N7400N 
8N74802N 
SN74815eN 
8N74$189N 

8N74UON 
8N74SOON 
"311(oDC 
IN74Ll75N 
IN74818'N 

N8il42N 
'138UDC 
SN74LSIO'IAN 
nsaoc 
SN74L17SN 

8N74118'N 
N82942N 
'13Sl•DC 
IN74SOIN 
'1381'0C 

SN74L875N 
8N741!8"N 
N8U4i!N 
'IJSl•DC 
SN748UN 

'3SUDC 
INHLl75N 
8N748)89N 
NIU42N 
"3SUDe 
1200-0607 

OIUO•U!527 

1 soo2uno1 n2 
ISODJUX90IOU 
t!OOJUX•o1082 
01•0•2015 
Oh0•2055 

01•0•209!5 
DMl5ES•OJOJOO~VICR 
304122 •135P' N65D 
OM15!1120J0Joowv1CR 
0Ho•2on 
0160-2055 
0160-2055 
0160-2055 
lD4li!Z •IUP' NUO 
0140-0218 
0140-0202 
JD4l2Z "J!IPF NUO 
0140-0218 
0140-0202 
OS.0•2055 
D lllO•ZOS5 
01•0•2055 

30432i! "HP' NUO 

0140-0192 

01•0•2on 

J04Jil2 'l/J5H NUO 
0160-7101 
1u122 •inn NUO 
01•0•20!! 
OlltD•UDJ 

01110•225" 
OlltO•ZUO 
DM15F181 J0300WV1 CR 

0160-2055 

150D606X0006B2 

1•01•0045 
1•01•0045 
1'01•017' 
1'0!•017' 
1•01•011• 



Model 1610B 

Reference HP Part c 
Designation Number D 

AJCR. U01•011' 7 
AJCR7 1'01•0179 7 
AJCR8 l'Ol•05H • AJCR9 1'01•017' 7 

AJI.\ •t 70•00U 8 
AJl.2 9170•00U 8 
lJl.J 9t 70•00U 8 
AJLO •tTO•OOI• 8 
AJLS •170•001• • 
AiLb •100-22se 1 
AJl.7 •100-22u 5 
AJl.9 •100-2251 • AJL.9 9IOO•ZU7 • 
AJM,j 1105•0095 0 
'J"''' OJQ0•04J5 1 

AJQI tUJ•OOH I 
A3Qz IHJ•OSIA ' 
.,~, on1.0210 s 
lJRz O?lhOAl& • AJllJ Ob'8•J02 7 
AJR4 0111•07U 2 
AJR5 0111.00• 3 

lJRb 01n.02•0 J 
AJR7 0111.ouo 3 
AJ118 0717•0210 s 
AJR9 07'h041• 0 
URtil 0757•041'1 0 

AIRll 07Sh072b 2 
A JR ti 07'7•07U 2 
lJRll OO•S432 7 
A3Rjo oe0.3431 7 
URtlJ 07'!1•0280 J 

AJRt• 07'7-0418 ' AJR!7 0757•0418 q 

ASRll oue.102 7 
AJRl'I OO'hJQSZ 7 
A3Rzl) 07'!7•041• 1 

AJR2i o757.oa1e 7 
A1R2i oue.102 7 
AJRU on7·o729 5 
AJR24 o757·o21o 3 
URU 075700280 s 

AJR2. 0757•0UO J 
AJRU 0757•0Hlt 2 
AJRzt 07'7-0280 3 
AJR2q 0757•0721> 2 
AJRJii 0757·0280 3 

URJt 07!57.0210 J 
ORJI 0757•0280 J 
URU on1.0210 3 
A1RJ4 - 07Sh041• 7 
AJRH 01'17•041• 7 

AJRS• Ob'8•J441J 2 
AJR)7 oe•e-oou 7 
AJRJ8 0757•040• 8 
A3R39 o••s-ooe2 7 
AJR41i OU8•00~2 7 

AJR4\ on7.o4o7 • AJR4z 07Sh019" 5 
AJR4S 01198•1441 e 
lJRU 07!7•0408 7 
lJR45 0797•0178 e 

AJR4e 07'7•0178 e 
AJR47 o717•ozeo 3 
AJRO o757•02eo J 
AJRn 071h040• e 
A3R5; 0717•017& 8 

URIJJ oU4•027i 7 
A3R54 0&84•0271 7 
AJR51J OU4•0i!7l 7 
AJRSe o•H•OOOI 2 
A!RS7 0757.0403 2 

URSI 0157·04J8 3 
A3RS• oue;.1•11 • 

Table 6-2. Replaceable Parts (Cont'd) 

Qty Description Mfr 
Code 

0 I oo!.aw IT CHI NG UV !OMA 750,8 00•7 2euo 
DIODE•SW!TCHING UV !OMA ?SOPS 00•7 2ueo 

• OlOOE•&CHOTTKV 2ueo 
Dl00E•8WITCHING t5V !!OMA ?!O'S 00•7 2euo 

5 C0R[•8HIEl.D I NG BEAD 2euo 
CORE•SHIEL.OING BUD 28480 
CORE•Sio!IEl.OING B!AO 28480 
COR!•IHIEL.ClNG B!AO 2800 
CORE•IHUL.DING BUD 2U80 

i COIL.•MLO 1,auH io• Q•u ,095DX,ULG•NOM 28480 
COil.•Ml.D •,SUH 10• Q•SO ,o•sDx,251.G.NOM 2U80 

z COIL•MLO 8ZONH io• Q•U ,o"Dx,zSLG•NOM 2&do 
COll.•MLD UONH io• Q•U ,095DX,ISL.G•NOM zueo 

I H[AT SINK SGL. TO•!!/TO·J9•'KG 101•1 
I INSUl.ATOR•XSTR DA'•GL 28480 

J TAAN8UTOR ,NP II PO•JIOMW 'T•250MHZ 28480 
2 TRANSi ITOR PNP zN2•0Sl SI TO·J• PD••oOMW 0071) 

RUllTOR tK 1• ~12sw , TC•o+•IOO 2454• 
RESISTOR •1• IX .12sw , fC•O+•IOO ;454• 

6 Rh I STOA 29,1 ti ,IZIJW , TC•o+•IOO ouee 
5 RE8IBTOR !Ill 11. ,Z!!W , TC•O+•IOO 24540 

1• RESISTOR s,11~ ii ,12sw , TC•O+•IOO 24540 

R!SUTOR 1K II ,12sw , TC•o+•IOO 24540 
RE818TOR 1K 1• ,12sw , TC•O+•IOO 24546 
REaleTOR IK IX ,12sw , TC•O+•IOO 24540 

1 RESISTOR 681 IX ,i25W ' TC•O+•IOO 2450 
RUl&TOR eel IX ,i25W , TC•O+•IOO 24540 

RUUTOR s11 11 ,nw , TC•O+•IOO 24540 
RUUTOR 511 11 •?SW , tc•o+-100 2454• 
llESllTOR 29.t U r U5W , TC•O+•IOO 01888 
RE&llTOR 11>.1 ' •• usw , TC•o+•tOO 03eee 
RU II TOR tK u ·.usw , TC•0+-100 24546 

RESUTOR •t• IX ,12sw , Tt•O+•IOO i!4546 
RESISTOR •19 t• ,12sw , TC•O+•IOO 24546 
RESISTOR 26,1 ti ~IZ5W , TC•O+•lOO oseee 
RESlSTOR 2•,t IX ,125W , TC•O+•IOO ouee 
RESISTOR 511 II .12sw , TC•O+•IOO 24549 

REIUTOR 511 1x ,12sw ~ TC•o+.100 zn40 
RUUTOll 1•,1 1• ,12sw , TC•o••tOO ouea 

I RUISTOR ell IX ,ZSW , TC•O+•lOO 24541> 
RUIS TOR IK IX ~12sw , TC•O+•IOO 2454• 
RESISTOR IK IX .12sw , TC•O+•lOO 24540 

RESISTOR IK U ,IUW , TC•O+•IOO 24541> 
RESISTOR 511 u ,zsw , TC•0+-100 245411 
RESISTOR tK IX ,U5W F TC•0+-100 24549 
RESISTOR 511 u ,25w , TC10+•tOO 24540 
RUIS TOR IK IX ,USW F TC•o+-100 24540 

RESISTOR IK U ,l25w , TC•O+•IOO 24541> 
RU!ITOR IK U rlUW , TC•O+•IOO 245411> 
RESUTOR IK IX .12sw , TC•O+•IOO z454e 
RUUTOR 511 u , usw ' TC•O+•IOO 241540 
RE818TOR 511 IX ,t25W F TC•0+-100 2454• 

I RUUTOR 348 u , 125W , TC•O+•IOO 24541> 
J RES ta TOR 414 u • usw , TC•O+•lOO 24541> 
J RESISTOR 174 u • usw F TC•O+•IOO 24541> 

RESISTOR 04 II ,t25W , TC•O+•IOO 2454• 
RESISTOR 4114 u ,125W , TC•O+•IOO 24541> 

RESISTOR 200 1X ,12sw ~ TC•O+•tOO 24541> 
I RESISTOR •2.s IX ,125W F TC•O+•IOO 2450 

R!SUTOR 215 IX ,12sw , TC•O+•IOO 2454e 
RE SUTOR 241 IX ,12sw F TC•O+•IOO 20549 

3 RESISTOR 100 IX ,25W , TC•O+•IOO 2454& 

RUIITOR 100 1• .2sw F TC•o+•100 2454• 
RUIS TOR !K ix .121w , TC•o+•100 24541> 
RESISTOR tK ti ,12SW F TC10+•100 2450 
RUUTOR 274 IX ,12sw F tC•O••IOO 24540 
RUUTOR 100 IX ,2sw , TC•O+•IOO 24540 

REIUTOR 2,7 lOX .25w 'C TC••400/+Soo 01121 
RESISTOR 2,1 IOI ,25W ,c TC••400l+~oo 01111 
RU!STOR 2,7 lox ,2SW 'C TC••400/+500 01121 

I RESISTOR 2,1 IOI ,sw CC TC•0+41f 01121 
t RUIS TOR IZI IX ,12sw , TC•O+•IOO 24540 

RUI8TOR S,llK IX ,12sw , TCaO+•lOO 2450 
I RUUTQR 39 51 2W ~O TC•0+•200 27197 

S<'P introduction to this S<'clion for onJt.ring infor!llation 
*Indicates factory sde('t<·d valuP 

Replaceable Parts 

Mfr Part Number 

1•01•011• 
I •o I •O 179 
1 •o l•OS3S 
1 •01•017' 

'170•0011t 
•110•001• 
9170•001• 
9170•00 tit 
•170•0019 

•100•2259 
•loO•UU 
9100•2257 
'100•2157 

U258 
0540•0439 

1851•003• 
2N2•osA 

t4. l/8• To •I oo t •' 
C4• l/8•f O•bl o., 
PME55•t/8•T0•2bRI•' 
C!!•ll4•T0•511R•' 
C4etll•T0•5tll•' 

C4•t IS.TO•I 00 I•' 
C4,.l/8•TO•I 00 I•' 
C4. l/8•T0• I 0 0 I•' 
C4•tl8•T0••8tR•' 
C4•1/9•TO•e81R•, 

C5•1/4•TO•Sl IR•, 
CS..l/4•TO•Sl IR•F 
PMES5•t/l•T0•2bRI•, 
PME5s.11&.To·2•Rt·' 
Chll8•TO•IOOI•' 

C4•1/8•TO••t9R•, 
C4•1/8•TO•et9R•' 
PMES!!•tl8•T0•2eRI•, 
PME55•118•T0•2bRI•' 
C4•1/8eTO•St IR., 

co.11a.ro.s11R., 
PME55•118•T0•2iRt•' 
C5•1/4•T0••8tR•F 
C4•L/8•TO•IOOI•, 
C4•1/8•TO•IOOI•, 

C4•1/8•TO•IOOl•F 
C5•1/4•T0•511R•' 
C4•tlhTO•IOOI•' 
C5•1/4•T0•5LIR•F 
C4.11e.to•1001•F 

C4•118•TO•IOOI•, 
Chll8•TO•IOOI•' 
C4•!18•TO•I00t•P: 
C4•1/hT0•51 IR•' 
C4•1/8•TO•!lllR•' 

C4•1/8•TO•J48R•' 
Chi /hT0•41>40•' 
C4•1/8•T0•274R•' 
C4•tl8•T0•4i40•' 
C4•tll•T0•040•' 

C4•tl8•T0•20l•' 
C4• t la. ro.eaR5·' 
C4•118•T0•21SR•, 
C4•119•T0•24SR•, 
CS•l/4•TO•IOI•' 

C5•tl4•TO•tot•' 
C4•1/8•TO•I00t•' 
C4•tl8•TO•l00t•F 
C4•118•f0•274R•' 
CS•tl4•TO•tOI•' 

CB27Qt 
C827Gt 
cunt 
U27G1 
C4etl8•TO•UtRaF 

CO•lll•TO•Slll•, 
,P42•2•f OO•J9R09J 
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Replaceable Parts 

Reference HP Part c 
Designation Number D 

''''1 taSt •2129 J 
AJTPtG Ull•4041 5 

uu1 llta•o•o• 0 
AJUI 110•0909 0 
AJUJ 11120•1415 • AJU4 IUO•U75 • AJU! uo-no9 0 

AJU6 181&•0909 0 
AJU7 1120•1475 • AJUI 1110•1475 • AJU9 llU•0909 0 
AJUIO llU•o•o• 0 

AJUll 1120•1415 • AJUU 1110•1471 • AJUIJ llU•o•o• 0 
AJU\4 llU•o•o• 0 
AJU!S 1110•1475 • 
A5U1• 1110•1475 • AJUt 7 1110•0 .. J e 
AJU18 IUO•OU! I 
AJU19 lllO•OUJ a 
AJU20 IUO•O .. J e 

AJUll lllO•O•U e 
AJUH IUO•OUJ e 
AJUU lllO•O•U e 
AJU14 1810•1158 I 
AJUU IU0•1158 z 
AJUH UZO•ll 58 z 
A3U27 lllO•OUI 4 
AJUU IUO•llU 2 
AJUH 18ilO•IU9 J 
AJUJO IUO•IJU I 

AJUJJ 1120•110 0 
AJUU 1110-110 0 
AJUU 1110•11'2 4 
AJUU llZO•IOU 5 
ASUS!i 1110•11'7 9 

AJUH I Sl0• 1414 J 
AJUJ7 lll0• 1414 J 
AJUSI IUO•OI .. 4 
AJU5'' 1110•016' 4 
AJUqo 1110•11'2 4 

AJU4j 1110• I '44 4 
AJUO 1110•0 .. I • •1uo IUO•OU! 8 
AIUU lllO•OU~ 0 
AJU4S 1810•1411 0 

AJUO IUO•IQ75 b 
AJU47 IUO•llO 4 
AJU48 llZO•l I 7J 1 
AJU4' 1820•01>85 8 
UUIO 1120•0'81 4 

4JUSj 1110•1072 9 
A!UU IUO•OUJ b 
AJUU 1110• I 411 0 
AJUS4 1110•141! b 
AJUH 1820•1191 4 

AJUS• lllO•IJU 5 
AJU!17 1120•0Ull 9 
AJUH 1110•1151 ii 
ASUS9· UIO•IJU 5 
A1u•o IUO•lll• l 

AJU'! 1110•1475 • AJUU 1110•147'!1 • oun lllO•OUJ • AJUU 1110-ou• 0 
AJUU IUO•l 151 2 

AJU .. lllO•OU• 0 
AJUU IUO•OUJ • AIU .. IUO•OU• 0 
AJU .. lll0•07U a 
AJU70 lllO•OU• 0 

AJU7J 1120-ouo 9 
AJUU 1120•0U7 2 
AJUU UIO•OU• 0 
A JU? a IB'!IS.OO!S '!I 
AJU79 IUO•OU• 0 

6-14 

Table 6-2. Replaceable Parts (Cont'd) 

Oty Description Mfr 
Code 

CONNECTDR•IGL CONT IKT ,OJJ•IN•ISC•IZ 28480 
28480 

8 IC TTL RAM O•C 28480 
IC TTL RAM O•C 28480 
IC CNTR TTL S 81N SYNCHRO POS.!DG!.TRIG 07ZU 
IC CNTR TTL S !IN IVNCHRO POS•!DG!•TRIG 07ZU 
IC TTL RAM O•C zeuo 
IC TTL RAM O•C 28480 
IC CNTR TTL S BIN SYNCHRO PDS•!DGE•TRIG 07263 
IC CNTR TTL S BlN SVNCHRO POS•!DG!•TRIG 072U 
IC TTL RAM O•C Z8480 
IC TTL UM O•C zuso 

IC CNTR TTL S BIN IYNCHRO POS•!DGE•TRIG 072U 
IC CNTR TTL I &IN SYNCHRD POS•EDGE•TRIG 07ZU 
IC TTL RAM O•C Z8480 
IC TTL RAM O•C 29480 
IC CNTR TTL S BIN SYNCMRO POS•!DGE•TRIG 07263 

IC CNTR TTL I BIN SYNCHRO POS•EDGE·TRIG o7U3 
IC FF TTL S D•TYP! POS.!DGE·TRIG OIHI 

I IC GATE TTL 8 NANO DUAL 4•INP 01z•s 
IC '' TTL S D•TYP! POS•EDGE•TAIG Oli!95 
IC n TTL 8 D•TYP! l'D!•EDGE•TRIG ou95 

IC 'F TTL 8 D•TYPE PCS.EDGE• TRIG 01z•s 
xc FF TTL 8 D•TYPE POS•!DGE•TRIG ou•s 
IC FF TTL S D•TVP! POS•EDG!•TAIG Oll95 

I IC GATE TTL 8 AND•OR•INV DUAL Z•INP 012•s 
IC GATE TTL 8 AND•DR•INV DUAL 2•INP Oli!95 

IC GUE TTL S ANO.ORolNV DUAL 2•1NP ou•s 
IC ;AT[ TTL 8 NANO QUAD i!•INP 012•1 
IC GATE TTL S NOR QUAD !•INP 01295 

I IC LCM TTL LS COM CLEAR !•BIT 012•5 
IC GUE TTL I NO" QUAD l•INP 012•s 

IC GA TE TTL LS NANO QUAD Z•INP 011•1 
IC GATE TTL LS NAND QUAD l•INP 012•1 

4 IC IM'•RGTR TTL D·TVPE PRL•IN PRL•OUT 01295 
IC XL.TR !CL ECL•TO•TTL QUAD 2•1NP 04713 
IC QA TE TTL LI NANO QUAD 2•1NP 01295 

l IC GATE TTL LS NANO TPL J•INP 01295 
IC GATE TTL LS NANO TPL l•INP oU95 

10 !C GAT[ TTL NANO QUAD Z•lNP 01z•5 
re GATE TTL NANO QUAD il•INP 01291 
IC SH,•RGTR TTL D·TYPE PRL•IN PRL•OUT 01295 

I IC LCH !CL DeTYPE POS•EDG!•TRIG DUAL 04713 
IC GATE TTL S AND·DA•INV 01295 
IC GATE TTL S NANO TPL J•INP 01295 

I! IC ,, TTL I J•K N!G•EDGE•TRIG 01295 
IC LCM TTL LS D•TYPE 4•BIT ou•s 
IC CNTR TTL I BIN SYNCHRO POS•EDG!•TRIG ouu 
IC SH,•RGTR TTL OeTVPE PRL•IN PRL•OUT ou•s 
IC XLTR !CL TTL•TO•ECL QUAD 2•1NP 04713 
IC GATI TTL I NANO TPL J•INP 01295 
IC GATE TTL S NANO QUAD 2•1NP 012'5 

I IC DCDR TTL 8 2•TD•4•LINE DUAL Z•INP 01291 
4 IC INV TTL 8 MEX l•INP 0129s 

IC LCH TTL LS D•TYPE 4•BIT 01295 
IC CNTR TTL 8 BIN SYNCHRO POS•EOGE•TRlG 0703 
JC IHF•AGTR TTL D•TVPE PRL•IN PRL•CUT 01295 

IC GATE TTL s AND QUAD Z•INP 01295 
3 IC QAT[ TTL a AND TPL J•INP 01295 

IC GATE TTL S AND•OA-INV DUAL l•INP Oil'! 
IC GATE TTL I AND QUAD Z•INP o U95 

I IC ,, TTL J•K BAR PO$•!DGl•TRIG ou•s 

xc CNTR TTL S UN •VNCHRO POl•EDG!•TRIQ 07ZllJ 
re CNTR TTL I ltN IYNCHRD PDl•EDGE•TRIG OHU 
IC lNV TTL I MEX l•INP 01295 
IC ,, TTL I J•K NEG•EOGE•TRlQ 012•5 
IC GATE TTL I ANOeOR•lNV DUAL 2•lNP 01295 

IC ,, TTL I J•K N!G•EDGE•TRlG 0129'!1 
IC INV TTL I MEX l•INP ou•1 
IC ,, TTL I J•K NEG•[OGE•TRlG 012'5 

I IC MV TTL MONOIT8L ~!TRIG 012•5 
IC F' TTL I J•K N!G•EDG!•TRIG ou9s 

IC GATE TTL S ANO TPL J•lNP 012•'!1 
I IC DRVR TTL I NANO LIN! DUAL G•INP ou•s 

IC '' TTL I J•K N!G•EDO!•TRIQ 0129'!1 
J TRANSllTCR ARRAY !4•P1N PLSTC DIP 04713 

IC ,, TTL I J•K N!G•EDG!•TRlO 01295 

See introduction to this section for ordering information 
*Indicates factory selected value 

Model 1610B 

Mfr Part Number 

ust ·zu9 
IZ51•4041 

1&1•·0•0• 
181••0909 
nsiaoc 
93Sl6DC 
1816•0909 

1816•0909 
'3Sl6DC 
9JS 16DC 
1816•0909 
1816•0909 

93816DC 
9JSl6DC 
18!0•0•0• 
181••0909 
93816DC 

931UDC 
SN74874N 
SN74820N 
SN74974N 
8N74174N 

8N74874N 
SN74974N 
SN74S74N 
IN7U51N 
8N74151N 

IN74151 N 
SN74SOON 
IN7480ZN 
8N74LS259N 
SN7U02N 

8N74LIOJN 
IN74LIOJN 
8N74I1JN 
"CI 0125L 
IN74LSOON 

SN74Lll2N 
8N74LSUN 
SN7403N 
SN740JN 
SN7417JN 

MCIOIJOL 
IN74h4N 
SN74llON 
SN7411 I ;zN 
SN14LS75N 

nauoc 
SN7417JN 
MC I 0 l24L 
SN74SION 
8N74SOON 

SN701J9N 
SN74104N 
IN74LS15N 
9381•DC 
SN7417JN 

SN74IOIN 
SN7411 IN 
IN74IU N 
IN14IOIN 
IN74IO•N 

n1111oc 
'311•DC 
8N7QI04N 
IN74'11 ZN 
IN7401N 

SN7411 UN 
&N74104N 
IN7411 UN 
SN74122N 
IN748112N 

IN7411 IN 
IN741140N 
aN14a112N 
MPQUU 
IN741112N 



Model 1610B 

Reference 
Designation 

AJUh 
uun 
AJUU 
AJU7' 
AJU&o 

AJU8t 
AJUO 
AJU83 
AJUSQ 
AJUH 

A3UU 
AJU87 
AJUU 
AJUH 
A3U90 
A3XUj 
•1•u2 
A]XU' 
A3XU• 
AJXU7 

A3KU• 
AJXUio 
AJXU!2 
A3XUj3 
•s•u10 

•1•uu 
•1•uu 
•s•uu 
AJXU!O 
AJMU17 

A1•uao 
AJKU41 
AJXU47 
AJXU!l!I 
AJXUU 

AJXUU 
•s•u•• 
AJXUU 
AJXUU 
AJXUU 

AJXUU 
AJXUU 

•s 
A!IC\ 
A!IC2 
ASCJ 
A!ICq 
A!IC!I 

m:; 
ASCRj 
ASCII! 
A!ICRJ 
A!ICRG 
A!ICR!I 

A!ICRt 
ASCR7 
A!ICll8 
A!ICR• 
A!ICRIO 

A!IC!ltl 
A!ICRu 
ASCRU 

A!IH1 

ASMl'j 

A!IRI 
ASR2 
ASRJ 
A$Ro 
ASR!I 

A!IR• 
A!IR7 
A!lll8 
ASR• 
A!IRio 

HP Part 
Number 

18!18•0055 
181j8•00S!i 
1920•0&2• 
1820•0&85 
1820•0b!I 

1820•!205 
1820•1307 
1820•1307 
1820•1307 
1810•02'10 

1810•02'10 
1810•007• 
IUO•Oo"1 
10f>•0004 
1820-0685 
UOO•OllU 
UOO•OoU 
UOO•Oob3 
llOO•OUJ 
1200-0607 

UOO•Of>U 
UOO•OOJ 
1200-0607 
UOO•Of>U 
UOO•OUJ 

1200-06or 

1200-0607 

1200-0607 
1200-0638 
1200-0638 
1200-0638 
1200-0638 

1200-0638 
1200-063B 

O I ~0•022• 
01eo-ou• 
01•0•2201 
0 lllO•UOI 
000•2202 

01•0-2055 

1•01-0045 
1'101•0045 
1•ot•0045 
1•01-004! 
1•01-0045 

1•01-0045 
1901 •oOO 
1901•0045 
190l•OSH 
1'01•0535 

1'01 •0IJH 
1•01-on5 
1'101•0535 

c 
D 

s 
5 
0 
8 
4 

0 
] 

3 
3 
0 

0 
0 
2 
7 

8 
8 
8 
8 
0 

8 
e 
0 
e 
e 

0 

0 
7 
7 
7 
7 

7 
l 

7 
7 
7 
e 
8 

' • • • • • 
• 0 

• 
' " • • " 

UOO•OIOJ 2 

01•10-04701 2 

0084•1021 
0084•1021 
004-1021 
ao'l8•J44J 
OH7•0414 

OUJ•OUS 
oo&J•OOSS 
00••·1447 
07'ih0418 
0757•041' 

7 
7 
7 
0 
5 

5 
s 
4 

' 0 

Oty 

2 

I 
8 
e 

zo 

36 

I 

u 

'I 
j 

i 

1 

Table 6-2. Replaceable Parts (Cont'd) 

Description 

TRANSISTOR ARRAY 14•PIN PLSTC OIP 
TRANSISTOR ARRAY 14•PIN PLSTC DIP 
IC F' TTL S J•K NEG•EDGE•TRIG 
re GATE TTL s NANO TPL 3•1NP 
re GATE TTL a NANO QUAD 2•INP 

IC GATE TTL LB AND DUAL 4•lNP 
IC aCMMITT•T~IG TTL a NANO QuAD Z•INP 
IC ICMMITT•TRIG TTL S NANO QUAD 2•1NP 
re stMMITT•TRIG TTL I NANO QUAD 2•1NP 
NETWORK•R!S O•PIN•BIP ol•PIN•SPCG 

NETWORK.RES b•PJN.SlP el•PIN.SPCG 
NETWORK.RES ••PIN.SIP ,1S•PIN.5PCG 
IC ORVR TTL 8 NANO LINE DUAL 4•1NP 
IC 304 V RGLTR TO•IOO 
IC GATE TTL S NANO TPL 3-INP 
IOCMET•IC 28•CONT DIP DIP•SLDR 
SOCKET•IC 28•CONT DIP D!P•SLDR 
SOCKET•IC ae-CONT DIP DIP·SLOR 
SOCKET•IC Zl•CONT DIP D!P•8LDR 
SOCKET-IC 16-CONT DIP-SLDR 

SOCKET•IC z•·CONT DIP orP-8LDR 
SOCKET•IC Z8•CONT DIP DIP•SLDR 
SOCKET-IC 16-CONT DIP~SlDR­
SOCKET•IC 28•CONT DIP OIP•SLDR 
SOCMET•IC 28•CONT DIP DIP•SLDR 

NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED_ 

NOT ASSIGNED 
SOCKET-IC 16-CONT DlP-SLDR 
NOT ASSIGNED _ 

-NOT ASSIGNED . . 
SOCKET-IC 16-CONT OIP-SLDR 

SOCKET-IC 167 CQNT DIP-SLDR. 
SOCKET•IC 14•CONT DIP•SLDR 
SOCKET•IC 14•CDNT DIP•8LDR 
SOCKET•IC 14•CONT OIP•SLOR 
SOCKET•IC 14•CONT DIP•SLDR 

SOCK!T•IC 14•CONT DIP•SLDR 
SOCKET•IC 14•CONT D!P•SLDR 

DISPLAY CONTROL ASSEMBLV 

CAPACITOR.FXO 13UF+•tOX 10VDC TA 
CAPACITOR.FXD 33UF+·l~X 1ovoc TA 
CAPACITOR.Fxo StP, +•SX 300VDC MICA 
CAPACITOR•FXO TSPF +•!IX 300VDC MICA 
CAPAC!TOR•FXD 75P' +•!X 300VDC MICA 

CAPACITOR•,XD ,01uF +so-zox IOOVOC CER 

OIODE·PWR RECT !OOV T50MA 00.2• 
DIODE•PWR RECT !OOV 750MA D0•2'1 
DIOO!•PWR RECT ionV 7SO~A 00•2' 
OIODE•PWR RECT !OOV 7SOMA 00-2• 
OIOOE•PWR RECT ioov 750MA 00•2• 

DIODE•PWR RECT tOOV ?SOMA 00•29 
DIODE·P~R RECT tOOV 750MA 00•2'1 
DIOOE•PWR RECT !OOV ?SOMA D0•29 
OIODE•ICMOTTKV 
OIODE•SCHOTTKV 

OIODE•SCMOTTKV 
DlODE•SCl'OTTKV 
DIDOE•SCHOTTKV 

IUPPOAT, CIRCUIT BOARD 

RESISTOR IK IOX ,Z!W ,c TC••400l+•oo 
RESISTOR IK IOX ,2sw ,c tC••4001+ooo 
RESISTOR IK IOX ,2sw ,c TC••400/+ooo 
R!SISTOR 287 IX ,t2!1W ~ TC•O+•IOO 
A!llSTOR 432 IX ,12sw , TC•O+•IOO 

R!SISTDR •,& !IX ,zsw 'C TC••400l+SOO 
RESISTOR ··' !IX ,2!1w 'C TC••400l+Soo 
RESISTOR 422 IX ,tl!IW ~ TC•O+•IOO 
RESISTOR •1• IX ,125W , TC•O+•IOO 
R!818TOR •&I IX ,12sw , TC•O+•IOO 

Mfr 
Code 

04713 
00713 
012q!i 
01295 
ouqs 

012•s 
012•s 
012'15 
012'15 
28480 

28480 
28480 
012'15 
012•1 
01295 
28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
2auso 

28480 

28480 
z&u8o 
28480 
28480 
28480 

28480 
2100 

i!8480 

,.,n 
5020 
z848o 
28480 
28480 

28480 

28480 
28480 
2e4eo 
28480 
28480 

28480 
28480 
zea8o 
2ueo 
28480 

28480 
28480 
28480 

00000 

2ueo 

Ol 121 
OIUI 
01121 
24546 
24546 

01 IZI 
01121 
24540 
24540 
24540 

See introduction to this section for onlPring i11fon11atio11 
*Indicates factory seledecl valu,. 

Replaceable Parts 

Mfr Part Number 

MPQ2Joq 
MPQUoq 
8N74BI UN 
8N74SI ON 
SN74800N 

SN74LS21N 
SN74SU2N 
8N70132N 
SN7481 UN 
1810•02'10 

1810•02qo 
18!0•0070 
SN74SI 40N 
UAJ04HC 
SN74S10 
12oo•oou 
uoo•oou 
1200•Ubl 
1200•0f>b3 
1200-0607 

ll00•01>b3 
1200•0003 
1200-0607 
IZOO•OoU 
1200-oou 

1200-0607 

1200-0607 

1200-0607 
1200-0638 
1200-0638 
1200-0638 
1200-0638 

1200-0638 
1200-0638 

OU!O•U505 

1s~on11x•o1os2 
1soo3311x•o1os2 
Olo0•2201 
OlllO•U02 
Olll0•2l02 

01110•2055 

1•01•ooas 
1•01•0045 
1'101•0045 
1•01•0045 
1•01•0045 

1•01•0045 
1•01-0045 
1•01•0045 
1'101•0535 
1'101•0535 

l'IOl•OU!i 
1'101•0535 
I 90 I •0535 

ORDER 8Y DESCRIPTION 

0010•04701 

CBI Oil 
CBIOZI 
ca1oz1 
C4•!18•TO•Z87R•' 
Chl/8•TO•GUR•' 

CB118GS 
CBoSGS 
C4•118•T0•42iR•F 
co.11e.TO•o1•R•' 
C4•1 l8•T0•"81 hF 

6-15 



Replaceable Parts 

Reference HP Part c 
Designation Number D 

ASAI j oU4-t021 7 
Ullu 0 .. 8.Jt32 " ASRtJ 0757•0723 q 
A5Rj4 OU4•t021 7 
ASllU OUht021 7 

ASRU 0Uh!021 7 
ASRt7 OH4•1021 7 
ASRta oU4•10il 7 
ASR1' OU4-1021 7 
ASAZo 0U11-102l 7 

A!Rlt 0011-1021 7 
ASRU OUll-IOZI 7 
ASRU 0684•1021 7 
A!!Rl4 0084•1021 7 
ASR2S 0684-1021 7 

ASRlo ou11.1oa1 7 
ASRU OH4•t021 7 
URU 0084•!021 7 
A•RU OU4•i021 7 
ASllJo 0011.001 q 

UUI 1118•01h J 
ASUI 1118•015• 3 
ASUJ IU0•07U 2 
ASUQ 1820•119' I 
As Us 1818•01!50 J 

A5Ue UU•OIU J 
A5U7 18l0•07U 1 
ASU8 IUO•ll9q I 
AtUt t818•0IU 3 
A!!UIO 1818•01!1> J 

ASUtj 1120•0702 a 
nuu 19'0•1207 a 
uuu teU•OUo J 
ASUtQ 18U•OISI> 3 
•suu 1820•1432 5 

A!Uto 18'0•1432 5 
ASU17 IUO•l2'7 0 
ASUU 1820•1297 0 
•su1• 1820•1810 3 
ASU20 1120•1!03 • 
ASU21 IUO•UOJ • •suu 1120•141 I 0 
•sun IUO•l41 I 0 
A!!UU 1820•1199 I 
ASUH IUO•OU• 4 

ASUI• IUO•OZo• 4 
ASU27 1820•1411 0 
ASUU 1820•1411 0 
UU29 1&20•07U b 
A5U30 IUO•UU 5 

A9UJj tlts•OU4 z 
uuu 100•1042 J 
ASU!J 1820•1207 z 
ASUJG 1820•0US 8 
uun IUO•OUI 4 

ASUU 1820•0022 3 
A5UJ7 ! 820•1204 9 
uuu IUO•l 1'7 • A5UU 1820•0829 0 
ASU40 1820-2488 3 

A5U41 IUO•l4U 9 
A5U42 IUO•l4U 5 
ASUO 1120•1432 5 
Asuqa 1820•1470 1 
A SU OS 1820•1441 • 
ASU4• IUO•UU 0 
•sun 100•1431 5 
ASU48 1820•14U 5 
ASU4' 100•1470 I 
ASUSO IUO•UGI • 
A5us1 1120•0U• 0 
ASU9' IUO•OUo • A SUSS ll20•UOJ I 
ASU94 1'20•0174 0 
uun IUO•IOZ s 

6-16 

Table 6-2. Replaceable Parts (Cont'd) 

Qty Description Mfr 
Code 

RESISTOR IK IOX ,25W FC TC••400l+•oo 01121 
RESISTOR 201 IX ,12sw , TC•O+•IOO 24546 

I RES! STOR 305 u ,zsw F"TC•O+•tOO 2450 
R!B!STOR 1K IU ,isw Ft Tc•-11001+•00 01 IZI 
REl!STOR I K I OX ,isw ,~ TC••4001+000 o 11 ZI 

RESISTOR IK IOX ,i!SW Ft Tc .. 11001+000 01121 
RESISTOR !K IOX ,nw FC Tc .. 11001••00 01 IZI 
RESISTOR tK IOX ,zsw FC TC .. 4001+000 01121 
RESISTOR IK IOI ,Uw FC TCh4001000 01 lil 
R!SUTOR IK IOI .uw FC TC••llOO/+ooo 01121 

RESISTOR IK IOI ,uw FC TC .. 11001+000 01121 
RESISTOR IK IOI ,zsw FC TC .. 4001000 01121 
REUST OR IK IOI ,2sw Ft TC••400/+ooo 01121 
R!SUTOR IK IOI ,25W FC TC••ll00/+600 01121 
RESISTOR IK IOl ,<Sw ,~ Tc .. 11001+1100 OIUI 

RESISTOR IK !OX ,uw FC TC .. 4001+•00 01 IZI 
RESISTOR IK IOX .zsw FC TC••llOOIOOO Ol !ZI 
RES! STOR IK !OX ,Uw FC Tc .. 11001+000 OIUI 
RESISTOR IK !OX ,zsw FC TC••4001+000 Ol !ZI 

I RUIS TOR e2 !OX ,uw FC TCa.11001+500 01 Ill 

8 IC NMOS 4~ RAM DYN 470•N5 J•S ceueo 
IC NMOS 4K RAM OYN 470•NS J•S, 18480 

J IC MUXRIOATA•SEL TTL l•TO•!•LIN! QUAD Ol?qS 
IC INV TTL LS MEX l•INP ouqs 
IC NMOS 4K RAM OYN 470•NS J•S l!UO 

IC NMOS llK RAM OVN 470•NS 3•8 !8480 
IC MUXR/OATA•IEL TTL 2•TO•l•LINE QUAD 0129'5 
IC INV TTL LS M!X l•INP 012q5 
IC NM08 4K RAM OYN 470•NS J•S 2eaeo 
IC NMOS 4K RAM OYN 470•NS ]•9 28480 

IC MUXR/oATA•S!L TTL 2•TO•l•LINE QUAD OU9S 
l IC GATE TTL LS NANO 8•INP ouu 

IC NMOS 4K RAM oYN 470•NS J•S 28480 
IC NMOS 4K RAM OYN 470•NS 3•8 28480 

9 IC CNTR TTL LS BIN SYNCMRO POS·EDGE•TRI~ 012qs 

IC CNTR TTL LS BIN 8YNCMRO PCS.EDGE.TRIG OU9S 
l IC GATE TTL LS EXCL•NOR QUAD 2•1NP 01295 

IC GATE TTL LS EXCL•NOR QUAD 2•INP 01295 
I IC ORVR TTL CLOCK DRVR- 04713 
l IC SH'•RGTR TTL S R•S PllL•IN PRL•OUT 01295 

IC 8H,•RGTR TTL S R•S PRL•IN PRL•OUT 012•5 
IC LCH TTL LS O•TVPE 4•BIT 01295 
IC LCH TTL LS O•TVP[ G•BIT 01295 
IC !NV TTL LS H!M l•INP 012•5 
IC GATE TTL NANO QUAO l•INP 01i95 

IC GAT[ TTL NANO QUAD 2•1NP 012•5 
IC LCH TTL LS D·TVP[ 4•BIT 012qs 
IC LCH TTL LS O•TYP[ 4•BIT 012q5 

I IC GATE TTL NOR TPL J•INP oun 
IC CNTR TTL LS BIN SYNCHRO POS•EOGE•TRIG OIUS 

1 IC PMOS !K ROM CHAR GEN STAT eOO•NS !•S 18Ji4 
I IC 8M,•RGTR TTL R•S PRL•IN SERIAL•OUT 01295 

IC GATE TTL L8 NANO B•INP 01295 
IC GATE TTL I NANO TPL J•INP 01295 
IC GAT! TTL S NANO QUAO 2•1NP 01295 

2 IC MUWR/0ATA•8EL TTL 8•TO•l•LIN! h!NP 012q5 
I IC GATE TTL LS NANO DUAL 4•!NP 0 li!9'5 

IC GATE TTL LI NANO QUAD Z•INP ouo 
IC '' TTL I J•K N[G•EDGE•TRIG 01295 

l IC FF TTL LS IJ-TYl'I l'OS rnt:i:- rnrG 012q5 

3 IC CNTR TTL LS 81N ASYNCHRO 01295 
!C CNTR TTL LS BIN SVNCHRO '0S•EOGE•TRIG o U95 
IC CNTR TTL LS BIN SYNCHRO POS•EOGE•TA!G 012•s 

I IC MU•R1DATA•S!L TTL LS Z•TO•l•LIN! QuAC 01295 
ii IC AOOR TTL LS BIN 'ULL AOOR 4•8!T 0129'5 

IC 'F TTL S J•M NEG•EOG!•TRIG oun 
IC CNTP TTL LI BIN IYNCHRO POS•!OGf•TRIG 01295 
IC CNTR TTL LI BIN SYNCHRO 'OS•[DGE•TR!G 012q5 
IC MUXR/OATA•l!L TTL LS 2•TO•l•LIN! QUAD 01295 
IC ADDA TTL L8 BIN 'ULL ACOR 4•81T 012q5 

IC '' TTL S J•K N!Q•EOG!•TRIG 01295 
IC QAT! TTL I AND T,L J•INP 0129'5 

J IC GATE TTL LI AND T'L J•IN, 01295 
I IC INV TTL HO 01z•s 

IC CNTR TTL LS BIN SYNCHRO POS•!OG!•TRIG 012qs 

See introduction to this section for ordering information 
*Indicates factory selected value 

Model 1610B 

Mfr Part Number 

cs1021 
C4•1/8•TO•i!OIO•F 
C5•114•TO•JOSR•F 
C8t021 
C8t02t 

cs1021 
ca1021 
CB1021 
ce1021 
cs1021 

cs1oz1 
CBIOZI 
ce1021 
cs1021 
cs1021 

CS!Oi!I 
CB!Oi!I 
CBIOi!I 
cs1021 
CB820 I 

1818•015• 
1818•0150 
SN741'57N 
8N74LS04N 
I 818•0151> 

1818•0 I '50 
IN74151N 
SNH"304N 
!818•0150 
1818•0 ISO 

SNHIS7N 
8N74LSJON 
1818•015• 
1s1s•o1so 
SN74LSIUAN 

SN74LSIUAN 
SNHLSii!ObN 
SN74LSiiON 
MCJllOOP 
8N70195N 

SN74'1•5N 
SN74LS15N 
SN74L975N 
8N74LS04N 
IN740JN 

IN740JN 
IN7"LS75N 
SN74LS75N 
IN7427N 
8N74L81UAN 

25ION 
SN74l05N 
8N74LSJON 
SN74SION 
8N74800N 

8N74151 AN 
SN74LSZON 
8N74L800N 
8N7UlliiN 
SN74~1 •,/4 

8NHLIUN 
8N74LSIUAN 
SN74LSIUAN 
8N74L8157N 
8N74L829JN 

IN7411 UN 
SN74LI I UAN 
8N7qLS1oHN 
SN74Lll S7N 
8N74LUUN 

&N748112N 
IN7481 IN 
IN74Lll IN 
IN7404N 
IN74LS!OhN 



Model 1610B 

Reference 
Designation 

UU!ifl 
A5U'57 
A5U58 
A5U59 
Asu•o 

A5U•t 
ASUU 
Asuu 
ASUU 
ASUoS 
A5U6b 
ASUU 
A5XU1 
r5XU2 
A5XU5 
A5XU6 
A5XU9 
A5XU10 
A5XU13 
A5XU14 
A5XU41 .. 
A11C1 
A~Ca 
U.Cl 
UC4 
Ao Cs 
AflC7 
UCI 
A6C9 
Ai.Ct! 
A•C12 
A6Ct3 
A•C14 
lf1Ct7 
A•C1' 
AoCiO• 
UC44 
A•C45 
AflC4o 
Ai,C41 
AoCR! 
l•CR4 
UCRS 
A•CR1> 
A•CR7 
A•CR8 
A•CU 
AflCR!o 
AoCRtl 
A•CRt! 
AflCR&J 
A•CR14 
AflCRtS 
A•CRio 
AflCRt7 

A•CR!& 
A•CRt9 
A•CRJO 
lf1CR21 

l•MI 

A6J1 
A6J2 
A6J3 

A6L1 
A6L2 

A6LS1 

A6MP1 
A6MP2 

UQ1 
Utilt 
A•llJ 

A•Rt 
AllR2 
U.Rl 
A•R4 
U~5 

'•"• A•R7 
A6RI 

'•"• '•"10 

HP Part 
Number 

1820•1282 
1820•1313 
1820•0•83 
1e2o•U03 
1120•0093 

1110•1432 
IA2o•ll 99 
0410•!018 
I 8ZO•l282 
lllO•UOI 
1820•1203 
IUO•ll•7 
1200-0612 
1200-0612 
1200-0612 
1200-0612 
1200-0612 
1200-0612 
1200-0612 
1200-0612 
1200"0638 
01610-66546 
01•0•2150 
0!40•0192 
0140•0\92 
Ot•0•2150 
01'0•0174 
0160•2]08 
01•0•0230 
Ot•O•J44l 
011>0•2055 
01•0·01•1 
0180•0t•7 
01eo-0J7l 
0180•0]0\ 
0180•0]01 

0160•205~ 

01•0-2200 
0180-0374 

1•01•0040 
1•01•0040 
1•01•0040 
1901 •0040 
1901 •0040 
1•01•0040 
1•01•0040 
1•01-0040 
1•01•0040 
1•01-0040 
1•01°0040 
1•01-0040 
1901•0040 
1•01•0040 
1•01-0040 

1901•0040 
1•01•0040 
lfot•0040 
t90l•004n 

c 
D 

l 
3 

• 8 
e 
$ 
I 
J 
3 
lo 
8 

' 5 
5 
5 
5 
5 
5 
5 
5 
7 
5 
5 
9 

' 5 

' s 
0 
I 
9 
4 

8 
2 
lo 
b 

' lo 
3 

HOO•oto7 fl 

1251-4549 4 
1251-4546 1 
1251 4!>49 4 

9140-0112 2 
9100-1633 0 

9160-0244 3 

01610-01207 7 
01610-01209 9 

U!4•024" a 
18'4•0472 2 
US4•024fl 8 

06ta.u ss 
on1.ao2 
0757•0442 
01>'9•Jl5~ 
0757•0280 

01n.02eo 
0 .. 8•J4JO 
0797•0J4b 
0797•0J4• 
OUS.J4lO 

I 
9 
9 
I 
J 

J 
5 
2 
l 
5 

Qty 

3 
10 

24 

4 
1 

] 

I 

~ 
Jo 

Table 6-2. Replaceable Parts (Cont'd) 

Description 

IC rr TTL L8 J•K BAR POS•EDGE•TRIG 
IC CNTR TTL S BCD SYNCHRO ~OS•EDGE•TRIG 
IC INV TTL S HEX !•!NP 
re GATE TTL L8 AND TPL l•INP 
IC rF TTL S D•TYPE POS•EDGE•TRIQ 

IC CNTR TTL LS BIN SYNCHRO POS·EDGE·TRIG 
IC INV TTL LS HEX l•INP 
CRYSTAL.QUARTZ FREQ•Zo,ooo MHz +•,OIX 
IC FF TTL LS J•K BAR PUS•EOGE•TR!G 
IC GATE TTL LS AND QUAD 2•INP 
IC GATE TT" ~B AND TPL 3•INP 
IC GATE TT" LS NANO QUAD Z•INP 
SOCKET-IC 22 CONT DIP-SLDR 
SOCKET-IC 22-CONT DIP-SLDR 
SOCKET-IC 22-CONT DIP-SLDR 
SOCKET-IC 22-CONT DIP-SLDR 
SOCKET-IC 22-CONT DIP-SLDR 
SOCKET-IC 22-CONT DIP-SLDR 
SOCKET-IC 22-CONT DIP-SLDR 
SOCKET-IC 22-CONT DIP-SLDR 
SOCKET-IC 14-CONT DIP-SLDR 
I/O MPU BOARD ASSEMBLY 
CAPACITOR•FXO 33PF +•51 300VDC ~!CA 
CAPACITOR•FXD &SPF +•5X lOOVDC MICA 
CAPACITOR•FXD o@PF +•5X 300VDC MICA 
CAPACITOR•FXD 33PF +•5X 300VDC MICA 
CAPACITOR•FXO ,47UF +80•20X 25VOC CER 
CAPACITOR•FXO 3oPF +•5X 300VDC MICA 
CAPACITOR•FXO tUF+•20X 5ovoc TA 
CAPACITOR•FXO ,tUF +80•20X SOVOC CER 
CAPACITOR•FXD ,otUF +80•20X IOOVOC CER 
CAPACITORoFXD ,01UF +•IOI 20QVDC POLYE 
CAPACITOR•FXO 2,2UF+•tOX 20VOC TA 
CAPACITORaFXD ,b8UF+•!OX 35VOC TA 
CAPACITOR•FXD 5UF+75•t0X SOVDC A" 
CAPACITOR•FXD 5UF+75•tOX 50VOC A" 
CAPACITOR•FXD .n1ur +80•20X IOOVDC CER 
CAPACITOR•FXD U]PF +•5X lOOVDC MICA 
CAPACITOR-FXD 1 OUF +-10% 20VDC TA 
NOT USED 
OIODEo8WITCH!~G JoV SoMA zNS DO•lS 
DIOOE 0 8WITCH!NG 30V SOMA lNS D0•35 
D!ODE•SWITCHING JOV SOMA iNS 00•35 
DIOOE•SWITCHING lOV 50MA lNS DO•l~ 
DIODE•SWITCHING JOV SOMA zNS DO•JS 
DIOOE•S~lTCHING 30V SOMA 2N8 00•35 
DIOOE•SWITCHING lDV SOMA lN8 DO•lS 
DIODE•8WITCHING lOV 50MA ZNS DO•l5 
DIODE.SWITCHING 30V SoMA 2NS DO·l5 
D!ODEa8WITCHING 3oV 5oMA zNS 00·35 
DIODE-sw!TCHING 3ov 5oMA 2NS 00·35 
D!ODE•SW!TCHING 30V 50MA zNS DO•J5 
DIODE•SWITCH!NG JOV SoMA 2NS 00•35 
OIODE.8wITCHING 10¥ 5oMA 2NS D0·35 
D!OOE•SW!TCHING 30V 5oMA 2NS 00·35 

D!ODE.SWITCHlNG JoV SoMA zNS 00.35 
DIOOE•8WITCHING lOV 50MA iNS 00•35 
DIODE.awITCHING lOV 5oMA 2NS 00.35 
OIODEoSWITCHING 3oV 5oMA 2N9 00·15 

SC~EW•MACM 4•40 ,375•IN.LG PANoHOoPOZI 

CONNECTOR 7-PIN M POST TYPE 
CONNECTOR 8-PIN M POST TYPE 
CONNECTOR 7-PIN M POST TYPE 

COIL-MLD 4.7UH 10% Q~33 .155DX .375LG-NOM 
COIL-MLD 68UH 5% 0~55 .155DX .375LG-NOM 

SPEAKER 

BRACKET, SPEAKER 
BRACKET, SPEAKER 

TRANSISTOR NPN SI PD•350M~ FTa250MHZ 
TRANSISTOR NPN SI DARL PD•500MW 
TRANSISTOR NPN 81 PD•350MW FT•2!0MHZ 

RESISTOR 4,b4K tX ,t25W F rC•o+•IOO 
RESISTOR !OK IX ,12sw F TC•O+•IOO 
RESISTOR IOK IX ,12sw , TC•O+•IOO 
RESISTOR 4,64K IX ,12sw , TC•O+•IOO 
RESISTOR IK IX .12sw F TC•O••tOO 

RESISTOR tK IX ~125w F TC•o+•IOO 
RESISTOR 11,s IX ,125w F TC•o+•IOO 
RESISTOR 10 IX .t~5W F TC•O+•IDO 
RESISTOR 10 IX ;12sw F TC•o+•!O~ 
RESISTOR 21,s tX .12sw F TC•O+•!OO 

Mfr 
Code 

012'15 
07UJ 
Olil'IS 
01295 
01295 

012'15 
012•s 
28480 
01295 
01295 
o U95 
O!l'IS 
02414 
02414 
02414 
02414 
02414 
02414 
02414 
02414 
28480 
28480 
28480 
12130 
7213b 
28480 
28480 
28480 
Sb289 
28480 
28480 
2ueo 
5b289 
5b28'1 
5028'1 
5bi!89 

28480 
28480 
56289 

28uo 
284BO 
2eu80 
28480 
28480 
2eu80 
2uso 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 

00000 

2U80 
28480 
28480 

28480 
28480 

28480 

28480 
~8480 

04713 
04713 
04713 

2454b 
2454b 
24541. 
2454b 
24540 

2454b 
01888 
2450 
245Ub 
03888 

S1·1· introduction to this section for ord<•rin;: in forrnal ion 
'1 l11dicates factory select('(! valu<' 

Replaceable Parts 

Mfr Part Number 

SN74LSIO'IAN 
'13Sl0DC 
SN7480UN 
SNH~SI IN 
SN74S74N 

SN74LStb3AN 
SN74LS04N 
0410•I018 
SN74LSIO'IAN 

~~mm~ 
SN74LSOON 
DILB22P-108 
01L&22P-108 
DILB22P-108 
DILB22P-108 
DILB22P-108 
DI LB22P-108 
DILB22P-108 
DILB22P-108 
1200-0638 
01610-66546 
011>0•2!50 
0Mt5Eb!OJ0300WV!CR 
OM15Eb80JOlOO~VltR 
Olo0•2150 
Olb0•0174 
Olb0•2J08 
1500105XOOSOA2 
OlflO•lUU] 
Olb0•2055 
OlbO•Olbl 
150D2il5X90il0-i 
t50DbaUX90J5Ai 
30DS05G050BB2 
JODS0SG0508B2 

Olb0•2055 
01 b0•2ZOO 
150D106X9020B2 

!90l•OOUO 
t90l•0040 
190l•OOUO 
1901•0040 
lq0t•0040 
lq01•0040 
1'101•0040 
lqOl•OOUO 
lqOl•OoUo 
t9ot•0040 
t9ot•oouo 
!qOl•OOUO 
lqOl•OOUO 
t90l•0040 
t90l•0040 

lqO!•OOUO 
1qo1•oouo 
lqOl•0040 
!90l•OOUO 

ORDER Sy O~SCRIPTION 

1251-4549 
1251-4546 
1251-4549 

9140-0112 
9100-1633 

9140-0244 

01610-01207 
01610-01209 

SPS 231 
MPS•AIU 
SPS 233 

C4ol/8•T0•4oUl•F 
C4ol/8•T0•100c•F 
C4•1/8•TO•I00i•F 
C4•1/B•T0•4b41•F 
C4•t/8-T0•100l•F 

cu.11e.ro.1001-F 
PMESS•!/8·To 0 21Rs.F 
C4•1/8•TO•!ORO•F 
C4•1/B•T0•10RO•F 
PME5S•t/8oTO•i!R5oF 

6-17 



Replaceable Parts 

Reference 
Designation 

A•lltl 
AllRi a 
A•Rts 
l•Rta 
A•Rt9 

A•Rt• 
A•llt? 
A•Rjl 
0112i 
ORU 

A•Rf$ 
A•RU 
A•Ras· 
ORO ••"n 
OR ii 
a.R1• 
A•RJn 
A•llSi 
A•llU 

A•Rn 
••Ilsa 
A•llH 
A•RU· 
01111 

A•RSI 
A6R39 
A•ll40 
'•"•i A•llO 

A•R•s 
A•Ru 
A6R45 .. ,,,. ,.,,,. 
A•Ut 
A•UI 
A•UJ 
A•U• 
A•US 

A•U• 
A•U? ••u• A•Ut 
A•Uio 

A•Uti 
••uu 
A•UU 
••uu 
A•Utl 

hUt• 
A•Ut7 
a.uu 
A•UU 
A•UIO 

A•Uli 
••UH 
A•UU 
OUl4 
A•Uts· 

A•UI' 
••un 
AllUR 
OUH 
A•U:U 

A•UJi 
••uu 
••uss 
a.us. 
A•USS 

A•UU 
A•UJ7 
ouu 
uun 
AllUllO 

6-18 

HP Part 
Number 

0•'8•34411 
07!11·0442 
one.11 157 
0'8·)157 
0'87•!001 

o7S7.o4 .. 
0757·018' 
0757-0442 
01n.027' 
0757-0290 

07Sh04U 
0'8•34117 
0•'8•]44J 
0757•02•0 
0717•0280 

H'9•JllllJ 
o••e.su7 
o75ho21o 
0717•0280 
o717•ollo 

o757•o21o 
o717•0441 
H'9•JOI 
on1.02ao 
07!1?-0S .. 

07Sho21o 
0757-0280 
011?•0210 
071h04111 
0797-0442 

071?~0441 
o?sY.oUo 
0757-0280 

OUO•O!IH 

IUO•llH 
IUO•llH 
lllO•OllTI 
IU0•04TI 
1110•110 

1120•11U 
IUO•llU 
1110•1112 
112••0IO!I 
IUO•OI .. 

1810•02 .. 
1120•11'5 
1120•119! 
1120•141• 
1110•1117 

1120•111• 
1111•0'40 
llU•Otlll 
llU•Ot44 
UU•0'4• 

1118•0'41 
UU•D'41 
1118•0'4!1 
UU•ot4' 
IUO•llOI 

1120•14&0 
IB20•0U9 
1820•1•1' 
IUO•Ot7S 
IUO•Ol7!1 

1820•0175 
1820•1011 
IUO•IOll 
1110•119' 
1120•1199 

1120•11 JO 
UIO•UO 
1120•02'• 
lllO•OIU 
lll0•1•0 

c 
D 

] 

' J 
3 • 
1 
3 • 0 
5 

I 
4 
0 
] 
J 

0 
4 
J 
3 
J 

3 • I 
J • 
J 
3 
] 

• • 
• 3 
3 

0 

I 
I 
0 
0 

' 
8 
8 
I 
0 

" 
4 
1 
1 
5 
4 

I 
J 
5 
7 

• 
" • I 
0 
5 

I 
0 
5 
I 
I 

I 
0 
0 
I 
I 

0 
s 
4 
4 
2 

Oty 

I 

1 

I 

i 
I 

] 

l 
I 

2 
I 
t 
I 
I 

I 
I 
I 
I 
I 

I 

J 

Table 6-2. Replaceable Parts (Cont'd) 

Description 

RESISTOR 383 IX ,t25W F TC•O+•IOO 
RESISTOR IOK IX ,12sw , TC•O+•IOO 
R£8!8TOR 1•,oK 1X .12sw , TC•o••IOO 
RESISTOR 1•,oK ix ,12sw , TC•O+•IDO 
RESISTOR 10 IOX ,SW CC TC•0+412 

RESISTOR 110K IX ,12sw, TC•Ot•IDO 
RESISTOR 33,1 IX ,125W F TC•O+•IOO 
RESISTOR !OK IX .12sw , TC•O+•IOO 
RESISTOR 3,l•K ii ,125w , TC•O+•IOO 
RESISTOR 6. 19K 1 % . 125W F TC~0+-100 

RESISTOR •1.•K ix ol25W , TC•O+•IOO 
RESISTOR 422 IX .12sw , TC•O+•IOO 
RESISTOR 287 IX ,t25W F TC•O+•IOO 
RESISTOR 1K ti 012SW F·Tc10+•100 
RESISTOR IK II ~12sw F TC•O+•IOO 

AE818TOR 211 IX ,12sw , TC•O+•IOO 
RESISTOR 422 IX ,\Z!W F TC•O+•IOO 
RESISTOR tK ti ~12sw , TC•O+•IOO 
RESISTOR 1K IX ,12sw , TC•o+•IOO 
RUllTOR IK II' ,U!W F TC•O+•IOO 

RESISTOR tK ti ~125W ' TC•O+•IOO 
RESISTOR !OK IX .12sw , tc•o+•IOO 
RESISTOR 14,T IX ,12sw-, TC•O+•IOO 
RESISTOR tK tX .12sw , TC•O+•IOO 
RE818TOR 42,2 11 ,12SW F-TC10+•IOO 

RESISTOR tK ti .1,sw F TC•O+•IOO 
lffSlSTOR lK lX .12; W F TC=0+-100 
REllSTOR IK II ,125W' TC•Ot•IOO 
AESl8T0R tOK 11 ,125W F TC•O+•IOO 
A!Sl8TOR tOK IX ,12sw , TC•O+•IOO 

RESISTOR IOK IX ,12sw , TC 1 0+•100 
REllSTOR IK IX ~t,SW , TC•o+-1on 
IU SISTOR lK 1% .125 WI IC 111-lflfl 

T!RMJNAL TEST POINT PC8 

IC INV TTL LS HEX !•lNP 
IC INV TTL LS HEX l•INP 
IC !NV TTL HEX !•INP . 
IC !NV TTL HEX t•INP 
IC GAT[ TTL LS NANO QUAD 2•INP 

IC ,, TTL LS D•TYPE POl•EDGE•TRIG 
IC '' TTL LI D•TY•E POS•EOGE•T~IG 
IC '' TTL LS D•TVPE POS•!DGE•TRIG 
IC TIMER TTL 
IC GATE TTL NANO QUAD 2•1NP 

IC GATE TTL NANO QUAD 2•1NP 
IC '' TTL LI D·TVPE POl•EDGE•TRIG COM 
IC FF TTL LI D•TVPE POB•EDGE•TRIG COM 
IC ICHMlTT•TRIG TTL LS INV HEX l•INP 
IC MUXR/DATA•l!L TTL LS 8•TD•1•LlNE 

IC DCOR TTL LI 1•TO•l•LINE l•INP 
IC MASK ROM 
IC MASK ROM 
IC MASK ROM 
IC MASK ROM 

IC MASK ROM 
IC MASK ROM 
IC MASK ROM 
IC MASK ROM 
IC 8,R NM08 CLOCK ORVR 

IC MICPROC NMOS S•llT 
IC ,, TTL 8 J•K N!G•EOG!•TRIG 
IC SC~MITT•TRIG TTL LS l~V HEX l•INP 
IC !NV TTL HEK l•!NP 
IC INV TTL HEX t•INP 

IC INV TTL HEX l•INP 
IC DRVR TTL eus ORVR QUAO l•INP 
IC DRVR TTL Bus DRVR QUAD l•INP 
IC !NV TTL LS HEX l•INP 
IC INV TTL LS HEX l•INP 

IC GATE TTL S NANO ll•lNP 
IC DCDR TTL LI ,•T0•8•LIN! J•INP 
IC GATE TTL NANO QUAD 2•1NP 
IC GATE TTL NANO QUAD 2•1NP 
IC CNTR TTL S BIN SYNCHRO POl•!DGE•TRIG 

Mfr 
Code 

245411 
2454• 
2•5•• 
1451111 
01121 

245411 
2aso 
21111111 
211541' 
19701 

1454• 
24541' 
245Go 
24540 
245411 

24541' 
245111' 
24540 
z•S4o 
2451111 

2454" 
2450 
03888 
24540 
245411 

2454' 
24546 
24540 
245411 
2454" 

245411 
24541' 
24546 

00000 

012'5 
012'5 
01295 
012•s 
012•s 

012•5 
012'5 
012'5 
18324 
012'5 

012•s 
01295 
OU9'5 
01295 
ou•s 
012•1 
28480 
28480 
21480 
28480 

28480 
28480 
281110 
28480 
04713 

00713 
012•s 
01295 
01295 
01295 

ou•s 
04713 
011713 
01295 
012•s 

ou•5 
012•s 
012'5 
012'5 
01295 

See introduction to this section for ordering information 
*Indicates factory selected value 

Model 1610B 

Mfr Part Number 

C4•118•T0•383R•' 
C4•tl8•TO•I002•' 
C••t/8•TO•l9112•F 
Ch!lhT0•1'U•' 
U1001 

c11.118.TO•l 10J•' 
C4•1/8•T0•33R2•F 
Cht/S.TO•I002•' 
C4•tl8•TO•Jtbl•' 
MF4C1 /8-T0-6191-F 

C4•1/8•TO•ltt92•' 
C4•118•T0•422R•F 
C4•1/8•T0•287R•F 
C4•t/8•TO•I00t•F 
C4• tll•TO•I 001 •F 

Cll-1 /8•T0•2e7R•' 
Chll8•T0•4UR•' 
C4•1/l•TO•I00l•F 
C4•1/hTO•IOOl•F 
c11.11s.To·1oo1 •F 

C4.j/hTO•IOOI•~ 
C4•! /hlo•t 002•' 
PM£5S•l/B•T0•111R7•F 
C4•1/B•TO•IOOI•' 
t4•1/8•T0•42R2•, 

C4•1/8•TO•IOO!•' 
C4-I /H- f0-1001-F 
C4•!/S.TO•IOOI•' 
C4-t/B•TO•I002•F 
C4•tll•TO•I002•' 

C"-1lhTO•I002•F 
C4•tll•TO•IOOI•' 
C4-1/8-T0-1001-F 

ORD!R ev 0[8CRIPTION 

8NT4LS04N 
8N74L804N 
8N74011N 
8N74011N 
8N74LSOON 

SN74LS74N 
SN711LS74N 
SN74L974N 
NE55U 
SN7403N 

SN740JN 
SN74LSt75N 
SN74LSt75N 
SN74LS!4N 
8NT4L8t51N 

SN74LIU8N 
1818•0940 
1su-n112 
1818•0904 
18t1•no 

1818•0•41 
1818•0•4) 
1818•0••5 
1818•0947 
MPQb84i! 

MC~SOOL 
8N74811i!N 
IN74L814N 
8N740SN 
SN7405N 

8N7405N 
MC8T2•AP 
MC8TibAP 
SN74L804N 
SN74L804N 

8N7GSl]]N 
SN74LSl38N 
SN7403N 
8N7403N 
SN74&tUJ 



Model 1610B 

Reference 
Designation 

AaU41 
Al>UO 
AbUO 
AbU4Q 
AbU45 

A6UO 
AbU47 
A6U48 
Ab XU• 
A6XUi7 
AUU18 
AbXU!• 
OXU10 

AUU~I •uuu 
•b•un 
AbXU~4 
AbXUJb 

Ab~Ul2 
•uun 
A6XU47 TEST 
A6XU4 7 NORMAL 

•• 
HCi 
A•C2 
AqC3 
UC4 
A•Cs 

••c~ lqC7 
oce ••c• 
ue10 

A•Cti 
A9Ct~ 
A•Cu 
••cu 
A9Ct5 

4'Cjb 
uc11 
••CU 
A9C 19 
uc20 
••c2i ,.cu 
oc,3 
A9CU 
A'1Ci!5 

Oto 
••t21 
A9Cle 
OCzq 
UCJo 

AqC3j 
••cu 
UCJJ 
ncu 
ncn 
A.CU 
ocn 
A.CJ8 
UC3q 
UCqo 
A9C41 
AqCqi! 
l'ICQJ 
OC44 
A9C4! 
HC46 

A•C47 
A9C48 
A9C49 

UCR1 
UCR2 
A'ICRJ 
A•CR4 
UCR~ 

HP Part 
Number 

leilO•Ob85 
18~0•01181 

1820•11 •• 
1820•0Jl8 
1820•1197 

I 820•02b9 
1810•0307 
1820-1144 
1200-0638 
1200-0541 
1200-0541 
1200-0541 
1200-0541 

1200-0541 
1200-0541 
1200-0541 
1200-0541 
1200-0654 

1200-0607 
1200-0607 
1200-0607 
1200-0607 

01610-66545 

O!b0•3bi2 
0180-0106 
011>0-3b2? 
0180-0141 
01eo-005~ 

0!80•0\41 
0180-0374 
0160-3456 
0180-0141 
Olb0•4455 

O I b0•2l 1 ~ 
01110•017• 
OlbO••bOq 
0 I bO•JS08 
0 ! 60·3bZ2 

Oll>O•U18 
Olb0•3Ui 
O!b0•4455 
OtbO·••ss 
O!bO•lb22 

01110-2218 
Olb0•3•Qa 
0 I b0•3b22 
0180•0059 
0140-0159 

0180•0058 
0160-3456 
0\bO•OP• 
0 I bo•3D22 
0160•01 H 

01110•017• 
01eo•u10 
0160 2897 
0160 7897 
01110·•230 

O!b0•4230 
Olb0•4230 
0180•005' 
01eo•oos• 
01~0·••55 

oao•JU2 
Olb0•3b22 
0160-3455 
01eo•o1ob 
Ol60•3bU 

0\DO•lb22 
0170-0022 
0150-0012 

1901-0050 
1'01·07!7 
1901-0896 
1901•0490 
1901-0896 

c 
D 

e 
4 
I 
b 
9 

4 
0 
6 
7 
1 
1 
1 
1 

1 
1 
1 
1 
7 

0 
0 
0 
0 

e 
8 
9 
e 
2 
0 

2 
3 
6 
2 
1 

II 
9 
3 
9 
e 

ii 
e 
1 
7 
e 
b 
c 
e 
I 
8 

0 
6 

• 8 
9 

9 
0 
7 
7 
b 

11 
11 
I 
I 
7 

e 
e 
5 
9 
e 
8 
7 
3 

3 
J 
5 
5 
! 

Oty 

I 
1 

8 

11 

3 
3 

2 

! 
2~ 

Table 6-2. Replaceable Parts (Cont'd) 

Description 

JC GATE TTL S NAND TPL 3•!NP 
lC GATE TTL S NANO QUAD 2•lNP 
IC INV TTL LS "EX l•!NP 
lC GATE TTL NOR QUAD 2•!NP 
IC GATE TTL LS NANO QUAD ?•!NP 

IC GATE TTL NANO QUAD l•lNP 
NETWO~K·CNDCT MODULE DIPI lb PINSI 0,100 
IC GATE TTL LS OUAD 2-IN NOR 
SOCKET•lC !4•CONT OIP•SLOR 
SOCKET.IC 24•CONT DIP D!P.SLDR 
SOCKET•IC 24•CONT DIP D!••SLO~ 
SOCKET•!C 24•CONT DIP D!P•SLDR 
SOCKET•IC 2••CONT DIP D!P•SLnR 

$0CKET•IC 24•CONT DIP DIP•SLDR 
SOCKET•lt 24•CONT DIP D!?•SLDR 
SOCKET•IC 24•CONT DIP DIP•SLDR 
SOCKET•IC 24•CONT DIP D!P•S"DR 
SOCKET-IC-40-CONT OlP-SLDR 

SOCKET.IC tc•CONT DIP Df P.SLOR 
80CKET•IC lll•CONT DIP DIP•S"DR 
SOCKET-IC 16-CONT DIP-SLDR 
SOCKET-IC 16-CONT O!P-SLOR 

DISP"AY/DRIVER ASSEMBLY 

CAPACITOR-FXD .1 UF +80-20% 100VDC GER 
CAPACITOR-FXD 60-UF ±20% .6V-DC TA. 
CAPAC!TOR.FXO ,1UF +eo-zox 1onVDC CER 
CAPACITOR-FXO 50UF + 75-10% 50VDC AL 
CAPAC!TOR•FXO ~oUF+75•10X 25VOC AL 

CAPAC!TOR.FXD 5oUF+75•10X 50VOC AL 
CAPACITOR-FXD 10UF '10% 200VDC TA 
CAPAC!TOR•FXD IOOOPF +•\OX l<VDC CER 
Cl\l'l\CITOH I Xll !>Olli I /!i-10% 50VDC AL 
CAPAC!TUR•FXD IOUF +•IOX 50VOC MET•POLYC 

CAPACITOR•FXD 1~00PF +•5X 3oovDC MICA 
CAPAC!TOR•FXD ,47UF +80•20X 2svoc CER 
CAPACJTOR•FXD 470oPF +•SX 1KVDC CER 
CAPAC!TOR•FXO \UF +80•20X 50VOC CER 
CAPAC!TOR•FXO ,iUF +8o•20X IOOVOC CER 

CApAC!TOR•FXD toooPF +•5X loovDC MICA 
CApACITOR•FXD ,1UF +80•i0X 1oovot tER 
CAPAC!TOR•FXO IOUF +•!OX SOVDC MET•PO"YC 
CAPAC!TOR•FXO IOUF +•!OX 50VDC MET•PO"YC 
CAPAC!TOR•FXD ,1UF +80•20X 10oVOC CER 

CAPACITOR•FXD 1000PF +•5X 3oovoc MICA 
CAPAC!TOR•FXD ,a7UF +•5% 200VDC 
CAPAC!TOR-FXD ,iU~ +80-2ox 100VDC CER 
CAPACITOR•FXO !OUF+75•10X 25VDC AL 
CAPAC!TOR•FXO 3nooPF +•2X loovoc MICA 

CAPAC!TOR•FXO 50U,+75•!0l 25VOC AL 
CAPAC!TOR.FXO 1000PF +•!OX 1KVOC CER 
CAPAC!TOR•FXD ,47UF •80•20X asvoc CER 
CAPAC!TOR-FxO ,iUF +8o•20X 1oovoc CER 
CAPAC!TOR•FXD ,a7UF +80•2DX ?5VDC CER 

CAPAC!TOR.FXD ,47UF +80•2Dl i5VDC CER 
CAPACITOR•FXO zuF+50•tOX !SOVOC •• 
cAPActTOR•FXO ,o2UF +80•20X ll~OVDC CER 
CAPAC!TOR•FXO ,02UF +eo-2ox boovoc CER 
CAPAC!TOR•FXD ,01UF +eo-2ox IKVOC CER 

CAPACITOR.FXO ,01UF +80•20l tKVOC CER 
CAPAC!TOR.FXO ,otUF +eo-20X 1KVOC CER 
CAPACITOR.FXO 10UF+75•10X 2svoc AL 
CAPACITOR·FXD 10UF+75•IOX 25VDC A• 
CAPAC!TOR.FXO 10UF +•!OX 50VDC MET-PO•vc 
NOT ASSIGNED 
CAPAC!TOR•FXD ,1UF +80•20l \OOVOC CER 
CAPAC!TOR•FXO ,!UF +80•20l lOOVOC CER 
CAPAC!TOR•FXO 47QPF +•!OX IKVOC CER 
CAPAC!TOR•FXO bOUF+•20l bVDC TA 
CAPAC!TOR.FXO ,1UF +80-20¥ 1onVDC CER 

CApAC!ToR-FXD ,1uF +8o•?Ol lOOvDC CfR 
Cl\l'J\CI 1 Oil I XtJ 1 lJI • !JOOVIH: f'Ol y~; ! Y 
CJ\P/\CllOH IXD Ollll' 1KVUC: Cl H 

D!OOE.S•ITCH!NG 6oV 2ooMA 2•s D0-35 
OIODE.PwR RECT bOOV oA 
DIODE-FAST RECOVERY RECT 600V !A 250 NS 
~!OOE•MV RECT 3•V i50MA 
DIODE-FAST RECOVERY RECT 600V lA 250 NS 

Mfr 
Code 

012qs 
012qs 
012•s 
1112q5 
0!2q5 

1112qs 
28480 
01295 
28480 
28480 
28480 
i?B•So 
2848Q 

28480 
28480 
2eaeo 
28480 
2easo 

?8480 
28480 
28480 
28480 

28•80 

2bll54 
5bi?Bq 
2bbS4 
50289 
5b289 

So289 
5bi?89 
7:2982 
5b289 
2a..eo 

28480 
28480 
~8•80 
28480 
20054 

2eueo 
2bcS• 
2aaeo 
?8•80 
2bb54 

28•80 
28480 
i?bb54 
5b289 
721lb 

5b28q 
72982 
Z848o 
2bb5U 
28480 

<8480 
Sbi?M 
72982 
72982 
71590 

71590 
71590 
5b289 
50289 
2Ba80 

i?llbSU 
2bb54 
56289 
5b28Q 
211054 

i?bb54 
!i(i:JB'.) 
~1fi:? B:l 

2e4so 
04713 
83701 
2eaeo 
83701 

See introduction to this section for ordering information 
* lndicates factory selected value 

Replaceable Parts 

Mfr Part Number 

SN74SION 
SN7USOON 
S~7"LSOUN 
SN7•02N 
SN74LSOON 

SN7403~ 
t 810°0101 
SN74LS02 
1200-0638 
1200-0541 
1200-0541 
1200-0541 
1200-0541 

1200-0541 
1200-0541 
1200-0541 
1200-0541 
1200-0654 

1200-0607 
1200-0607 
1200-0607 
1200-0607 

01610-66545 

2130Y5V100R104Z 
150D606X0006B2 
21lOYSY100R104Z 
30D506GODD2 
30050bGOi?SCCl 

30050bGOSOD0i! 
150D106X9020B2 
0838 (1 KV) X5E0-0471 K 
30D506GODD2 
01b0•4455 

0100-2218 
OlbO•Ot74 
01b0•4&09 
Olb0•3508 
211ovsv100R1o•z 

Olo0•2218 
i130Y5v!OORI04Z 
01oo•••ss 
Olc0•445S 
2130Ysv100R1o•Z 

OloO•U18 
Olo0•3•94 
21J0Ysv100R104Z 
30010cGOi58Bi? 
0MlqF302GolOO~VICR 

30DSObGOZ5CC2 
0838(1 KVJX5E0-0471 K 
Olb0•017U 
21lOV5V100Rt04Z 
O\bO•Ot74 

O!b0•017" 
30D20SF!506Bc 
841-532-Z5U-203Z 
841-532-Z5U-203Z 
GAP•IOl 

GAP•103 
GAP•! 03 
300101>Go2ssa2 
30D!ObGo;>56Bc 
OleO•U455 

2130YSV100Rl04Z 
~!)OY5VIOOR104Z 
C016F102F471 KS22 
150DbOoXOOOb82 
21l~Y5V100H1o•Z 

?t lOV5V 1OOR!04Z 
tl:lO!'lO:\!)!i PYf 
r:onl\ 1O/.J1 O'.TMS38 COH 

1901•00~0 
MH7Sb 
RC-60 
1qOl•0490 
RC-60 

6-19 



Replaceable Parts 

Reference 
Designation 

OCR• 
A9CR7 
A9CR8 
A9CR9 
A9CR10 
A'IOlt 
AU! 

HMt 
A9M2 
A9MJ 
l9M4 
A9M5 
A9Jl 
A9L1 
A9L2 
A9L3 
OL4 
A9L5 

A9L• 

UMP1 
A9MP1 
A9MP3 
A9MP4 
A9MP5 
A9MP6 

UQ1 
A9Q2 
UQ3 
A9Qq 
A9QS 

AU• 
A9Q7 
A9Q8 
A9Q9 
A9Q10 

A9Q1 j 
A9Qtz 
UGU 
A9Q14 
01115 

URj 
A9Rz 
A03 
A04 
URS 

A9RI> 
A9R7 
A9R8 
no 
AtRto 

A9R11 
A9Rl2 
UR11 
A9R!4 
A9R15 

UR16 
A9R)7 
A9R1e 
A9Rt9 
A9Rzo 

4'R2j 
A9R22 
A9RU 
A9Rl4 
A9R25 

A9Ro 
UR27 
A028 
A9R29 
••R30 

A9RJi 
AUU 
A9R3J 
A9RJ4 
UllJS 

6-20 

HP Part 
Number 

1901-0050 
1901-0050 
1901•0797 
1901-0028 
1901-0030 
1!4o•oou 
OJUO•Ofl14 

n•o•o121 
UflO•OZ03 
200-0002 
2190•0909 
0380•0l4i! 
1251-4715 
9100•311• 
•140•0111 
9IOO•JU' 
9100•3'31 
9100•3'31 

•100•3139 

1205•0320 
1205•024i! 
1205•0258 
7120•UU 
1400-0249 
1400-0153 

1954•0024 
1154•0178 
UU•OJH 
ts54•ons 
1854•01! 5 

1854•02!5 
1!54•0215 
!H4•0215 
1853•0031> 
USJ•ooe• 

1!54•0215 
IH4•0b91 
1eu.u1s 
I 04•0JZO 
1853•0151 

on1.ozeo 
010.ouo 
0757-0401 
0791•04!11 
2100•3351 

07!7•0409 
2100•3351 
0751•0!84 
0717•0408 
01'1·0•01 

on1•ou11 
07'7•0442 
0686-1015 
0757.()401 
0757-0449 

0698-3<!84 
0811-3<!24 
07'7-0410 
oue.s••q 
01u.008 

0757-0299 
0757-0317 
0757-0280 
0757•040 
0757•0441 

07'7·o••5 
UOO•J207 
on7-o444 
0757-0458 
07'7-0458 

0111.008 
07'7·0•01 
07117•0401 
0757•0458 
07S7•04S8 

c 
D 

3 
3 
3 
5 
9 
5 
4 

2 
I 
fl 
3 
9 
9 
5 
I 
5 
5 
5 

s 
4 

• 7 
3 
0 
5 

0 
I 
3 
I 
I 

I 
I 
1 
2 
2 

I 
7 
I 
9 
J 

J 
3 
0 
7 
II 

7 

• 7 
7 
0 

l 
9 
3 
0 
6 

9 

• 7 

• 3 

5 
7 
3 
3 
9 

ii 
I 
I 
7 
7 

J 
0 
0 
7 
7 

Oty 

8 
1 
t 

18 

fl 
s 
i 
9 
4 

3 
i 

2 

I 
I 
2 , 
5 
1 

I 
I 
2 

10 

II 

1 

i 
1 
4 
6 

Table 6-2. Replaceable Parts (Cont'd) 

Description 

DIODE-SWITCHING 80V 200MA 2NS D0-35 
DIODE-SWITCHING 80V 200MA 2NS D0-35 
DIOOE•PWR RECT oOOV 6A 
DIOOE-PWR RECT 400V 750MA D0-29 
DIODE-PWR RECT 800V 600MA D0-29 
~AMP·G~OW 5A8•A 7ol57VDC 300UA T•z•BULe 
INSULATOR•XSTR ALUMINUM HD•ANDZ 

SCREW•MACH 11•32 ,S•IN·~G PAN•HD•POZI 
SCREW•MACH fl•32 ,b25•1N•~G PAN•HO•POZI 
NUT.MfX•DB~•CHAM ll•32•THD 0 109•IN•TMK 
WASM!R•LK INTL T NO, b ,14o•IN•IO 
STANDO,,•RVT•ON .t25•IN•LG b•32THO 
CONNECTOR 17-PIN M POST TYPE 
COIL 75UH !SX ,sDx,875LG•NOM 
COIL•MLD 3,JUM !OX Qa33 ,t55DX,375LG•NOM 
CDIL 75UM 151 ,5DX,875LG•NOM 
COi~ 700UM ,oox1,4J7LG•NOM 
COi~ 700UH ,oDXt,437~G•NOM 

cor~ 75UH 15X ,5Dx,87SLG•NOM 

HEAT SINK 8G~ TO•l•CS 
THERMAL LINK PLSTC•P~R•PKG 
~ABEL, WARNING 
.062-.625-DIA .091-WD NYL 
.062-1.75-0IA .19WD NYL 

TRANSISTOR NPN lN&3De SI TO•J PD•12sw 
TRANSISTOR NPN SI T0•3 
TRANSISTOR PNP SI DAR~ PD•70W FT•tMMZ 
TRANSISTOR NPN 81 PD035nM• FT•JooMHZ 
TRANSISTOR NPN sl PD•l50"W FT•300MHZ 

TRANSISTOR NPN 81 PD•]5o•• FT•lOQMHZ 
TRANSISTOR NPN SI PD•]5o•• FT•loOMHZ 
TRANSISTOR NPN SI PDo]50~• FT•loOMMZ 
TRANSISTOR P~P SI PD•]JO•W FT•250MMZ 
TRANSISTOR PNP SI PD•l!OMW FT•40"MZ 

TRANSISTOR N~N 81 PD•JSOMw FT•lOOMHZ 
TRANSISTOR NPN SI T0•9l PD•3SO~• 
TRANSISTOR NPN SI P0•]50M~ FT•300MHZ 
TRANSISTOR NPN SI PD•83,5• FT•4MHZ 
TRANSISTOR PNP 81 PD•90W FT•ZMHZ 

RESISTOR tK IX ~12s~ F TC•o+•IOO 
RESISTOR tK 1¥ .12sw F TC•o+•IOO 
RESISTOR 100 IX ,tlSW ~ TC•O+•IOO 
RESISTOR 511 1¥ ,125W F TC•O+•IOO 
RESISTOR·TRMR 500 !OX C SIOE•AOJ t•TRN 

RESISTOR 243 IX ,125W , TC•o+•IOO 
RESISTOR•TRMR SOO 10¥ C SIOE•ADJ l•TRN 
RESISTOR ISO IX ,12sw ' TC•O+•IDO 
RESISTOR 243 It ,tc5W F TC•O+•IOO 
RESISTOR 100 IX ,t2Sw F TC•o+•IOO 

RESISTOR tSK IX .12sw F TC•o••100 
RESISTOR !OK 1¥ ,ll5W F TC•O+•IOO 
RESISTOR 100 5% .5W CC TC=O 1529 
RESISTOR 100 IX ,i25W F TC•O+•IOO 
RESISTOR 20K 1 % .125W F TC=±100 

RESISTOR 6.65K 1 % .125W F TC=0±100 
RESISTOR .5 1% 3W PW TC=0±90 
RESISTOR 511 IX ,t2$w ~ TC•O+•IOO 
RESISTOR 28,7K jl ,12s~ F TC•o+•IOO 
RESISTOR s.11K \I ,12sw F TC•O+•IOO 

RESISTOR 6.19K 1 % .125W FTC "0±100 
RESISTOR 1 .33K 1 % .125W F TC=±100 
RESISTOR 1K 1% .125W F TC=0• 100 
RESISTOR 15K IX ,t25W F Tt•O+•IOO 
RESISTOR !OK IX ,12sw F rC•O+•IOO 

RESISTOR 13K IX ,12sw F TC•o+•!OO 
RESISTOR·TRMR SK !OX C SIOE•ADJ !•TRN 
RESISTOR 12,1K tX ,12sw F TC•O+•IOO 
RESISTOR 51.1 K 1 % .125W F TC=0+-100 
RESISTOR s1.1K ii .12sw F TC•O+•IOO 

RESISTOR S,llK il ,12sw F TC•O+•IOO 
RESISTOR 100 IX .12sw F TC•O+•IOO 
RESISTOR 100 IX ,12sw F TC•O••IOO 
RESISTOH 51,IK tX ,12sw F TC•O+•IOO 
RESISTOR 5t,IK ii ,125W F TCoO+•IOO 

Mfr 
Code 

p8480 
i'8480 
04713 
28480 
04713 
004bG 
p8480 

00000 
00000 
284So 
i'8480 
00000 
?ll41l8 
i'!480 
~8480 
l&oeo 
i'8•80 
28080 

28•80 

i'h8o 
28480 
l8480 
18480 
06383 
17012 

04713 
28480 
04713 
04713 
04713 

04713 
04713 
04713 
28480 
2701• 

04713 
04713 
04713 
28480 
28080 

24540 
24540 
24S4o 
P4546 
28480 

24540 
28480 
24540 
2450 
24540 

24540 
24540 
01121 
i!4S4b 
24540 

24546 
11502 
24540 
24540 
;!4540 

19701 
2040 
;!4546 
24S4o 
24540 

24540 
28480 
24540 
24546 
p454o 

24540 
i'•54o ... ,4 .. 
24540 
Z454o 

See introduction to this section for ordering information 
*Indicates factory selected value 

Model 1610B 

Mfr Part Number 

1901-0050 
1901-0050 
MR75o 
1901-0028 
SR1358-11 
5ABINE•i!3l 
OlUO•OU4 

ORDER BY DESCRIPTION 
ORO!R BY OE8CR!PTION 
2420•0002 
21,0•0,o• 
ORDER BY OESCRIPT?ON 
12Sl-4/15 
'100•3139 
•140•0111 
'IOO•llJ9 
9100•3931 
9100•3931 

9100•3139 

l205•03i'O 
1205•0242 
1205•0258 
7120•Ub4 
PLTIM-MP8 
V1301 

2Nuoe 
1854•0778 
MJE1no 
i!N]q04 
2N3qo4 

i!N3q04 
2N3qo4 
2N]Q04 
1853•0030 
2N5087 

2N3q04 
MPS A)! 
2N3qo4 
1854•0320 
1853•0251 

C4a!l8•TO•IOOl•F 
cu.118.ro-1001-F 
C4.tl8•TO•IOI•' 
64-1/8-T0-511R-F_ 
21 OO•]JSI 

C••ll8•T0•243R•F 
2100•l3'1 
C4-ll8•TO•ISl•F 
C4•!18•T0•243R•F 
C4•118•TO•IOl•F 

C4•118•TO•l502•F 
C4•118•TO•I002•' 
EB1015 
C4•118•TO•IOl•F 
C4-1/8-T0-2002-F 

C4-1 /8-T0-6651-F 
PW10 
64-1 /8·TO 511 R-F 
C4.118•TO•Z872·F 
CO•ll8•T0•5tll•' 

MF4C118-TO 6191-F 
C4-1 /8:T0-133-1-F 
t4-1/8-T0-100H 
CQ.1IS-T0•1502•F 
C4•118•TO•IOOZ•' 

C4•1/8•TO•l302•' 
cl OO•U07 
C4•118•TO•l212•F 
C4-1/8-T0-5112-F 
C4·tl8·To.s112·F 

C4•1/8•T0•5111•F 
C4atl8•TO•IOl•F 
C4•ll8•TO•IOI•' 
C4•118•T0•5112•' 
ChllhTO•Sll!•F 



Model 1610B 

Reference HP Part c 
Designation Number D 

AtlllU 07'7•0407 • 
""" 081 l•IU4 1 
URU 07'7•041' 7 
0111• 0717•0274 !I 
A•R4o 0717•04]0 5 

OR•i 069B-3510 ] 
OR41 2100-3351 1 
ORU 069B-7401 6 
A•A44 o717•o27J 4 
A9R4!1 07!7•0407 • 
••"•• 0757-0452 1 
A9RO O .. l•UU '5 
A•RU 07'7-0441 • OR .. 0717•0441 ' UR!lo 0111.0401 0 

URSi on1.0•01 0 

""'' UOO•JJ!l!I 0 
Ull!11 01'17-0474 7 
A911H 069B-B961_ 7 
UAH 0117-0442 • 
""'• 07'57eo4H I 
A911'!1? 0717•0458 J 
HRH 07'57-0904 • 
""" 0751•09411 • Ull•li 0812•00U I 

""•i oeu•oou I 
A•RU 0717•01 .. 2 
URU 0812•0045 • URU 0717-01'8 2 
UllH OUJ•S!OS 4 

""•• 06B7-5601 3 

""•' O•U•SIO! 4 

''"•• 06B6-5115 2 
UR•• OU3•t04'5 J 
UR7o oU3•ioU 3 

Ull7i 21DQ•USI J 
UR7f 1100•$35' 3 
UllU OU3•t045 3 
URU oUll-1021 7 
UR7S oU4•t02t 7 

A9RH U84•in2t 7 
AU77 0717-0401 0 
01171 0717-0401 0 

""" 07'0•0014 s 
URSO llOO•U07 I 

Ollli 01n.oaeo 3 

'"''• 01n.;.ou1 ' Atlles o .. a.ooo 0 
01114 0698-6755 3 
A9RB5 06B7-1051 9 
UT1 5Hl•ll21 I 

UT!tj OUO•OIH 0 
UTPI OJ60•0IH 0 

A9TP3 1251-2229 3 
A9TP4 0360-0535 0 
A9TP5 0360 0535 0 
A9TP6 1251 4045 5 

UU1 lllO•Ot •b Ill 
OU! IUO•OUI • UUJ 1810•17 .. 4 
UU4 1910•140 5 
A9U'!J UIO•OUI 1 

.. u. llU•02!14 ' OU7 182'•0254 ' 
••Viii 1•01•0591 I 
A.VII' t•oa~o .. e I 
OVllJ t•Ol•UU I ovu l•OZ•OUI I 
nvo 190l•OUt 4 

A•VRt 1901•0041 4 
AtYllT l•Ol•OHI I 
A•YR9 1•01-oue I 
A•Yll• l•Ol•OUI I 
OYllio 190l•OO .. !I 

Table 6-2. Replaceable Parts (Cont'd) 

Qty Description Mfr 
Code 

RE al IT OR 200 II .i2!1W ' TC•O+•IOO 24!14• 
I RES?ITOll 4e7 !II 2W PW TC•0+•400 75042 

RU ts TOR !Ill II .12sw , TC•O+•IOO 2450 
i RESISTOR 1.21K ii .12sw, TC•O+•IOO 2450 
!I RESISTOR 2.21K i• .12sw , TC•O+•IOO 24!14111 

i RESISTOR 453 1 % .125W F TC=0+-100 24!14• 
! RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN z84IO 
1 RESISTOR 1.71K .25% .125W F TC=±25 07716 
I RESISTOR J,Olk ii_ ,12sw , TC•O+•IOO 24'54111 

RESISTOR 200 II .iZ!IW ' TC•O+•IOO 24'54111 

1 RESISTOR 27.4K 1% .125W F TCo=0±100 07716 
I ~ES[ITDR 2tJK tl-~12!1W ' TC•O+•IOO 28410 

RESISTOR 10K II .12sw , TC•O+•IOO 2454111 
RllIITDR 10K 11 ,i2'5W , TC•O+•IOO 24'54• 
RESISTOR 100 II ,12sw , TC•o+•IOO 24'51111 

Rll[STOR 100 II ,12sw , TC•O+•IOO Z4'54• 
i RES[STOR•T~~R tOOk IOI C SIDE•ADJ !•TAN aeaeo 
l RES?ITOR 14JK 11 ~125W , TC•O+•IOO 2454111 
1 RESISTOR •o•K II ,12sw , TC•O+•IOO 07716 

REl?STOR 10K 11 .12'5W , TC•o••!OO :!!4'54111 

REUITOR 12,!K 1• ,12sw , TC•O+•IOO 2454111 
RUlSTOR 5,!!K ti ,12sw F TC•O+•IOO 1454111 

p RUUTOR •,SK 21 ~125W ' TC•O+•IOO 24S4e 
RUUTOR 111,eK ax ,12'5W , TC•O+•IOO 24'54111 

Q REUST OR .33 sx aw PW TC•o+•eoo 71042 

ll!llSTOR .u !II 2W PW TC•o+•eoo 71042 
I RUUTOR 100 u .sw , TC•O+•IOO uoo 
I RU?8TOR , 1 s '51 JW PW TC•o+-•o 2•00 

REUSTOR 100 II ,'5W ' TC•O+•IOO zeoo 
2 REUSTOR s1 sx ,2sw 'c TC••400l+'5oo 01111 

1 lffSIS 1011 !>Ii HJ% .SW CC TC=0+412 01121 
R!ll8TOR 51 51 .asW ,c TC••4001+500 01121 

1 Ill SISIOl1 b10 b% .5W CCTC=b+-5-29 01121 
3 R[lllTOR 100K 51 ,2sw ,c TC••400l+8oo 01121 

RE818TOR 100K 51 .2sw ~c TC••400l+•oo 01121 

2 REUSTOR•TAMR IM 101 C SlDE•ADJ l•TRN 28480 
REUSTOR•TRMR IM 201 C SlDE•ADJ l•TR~ 11480 
REIUTOR I ooK 51 ,2!1W 'C TC••4QOl+8oo 01121 
Us?STOR tK IOI e25W 'C TC••400l+lllOO 01121 
REIUTOR I K I 01 .2sw '~ TC••4001+•00 01121 

RUJSTOR lk IOI ,2sw 'C TC .. 4001+11100 01111 
RUllTOR 100 IX ,t25W F TC•O+•IOO 24'50 
RUUTOR 100 ll .11sw F TC•O+•IOO 14!14• 

i RESISTOR !K IX iW MO TC•O+•IOO zu10 
RESJITDR•TRMR SK tOI C-l[D!•ADJ l•TRN zueo 

RESISTOR tk ti ~tl5W , TC•o••IOO 24!14' 
RESISTOR !OK 11 ,il5W ' TC•O+•IOO 2494111 

J R!8[8TOR 10 5X tW MO TC•0+•200 2ueo 
1 RESISTOR BK 5% .125W F TC=0±50 2490 
1 RESISTOR 1M 10% .5W CC TC='0+100 01121 
I TRAN8,0RM!R, DRIVE 21410 

TERMINAL TEST POINT ltC8 00000 
TERMINAL TEST PO?NT PCB 00000 

CONNECTOR-SGL CONT SKT .033-IN-BSC-SZ 2B4BO 
TERMINAL TEST POINT PCB 00000 
TERMINAL TEST POINT PCB 00000 
SOCKET-GROUND 2B480 

i. IC 723 Y RGLTR TD•IOO 04713 
! IC MY TTL MONOSTIL 01295 
I ?C DRYR TTL DUAL z•JNP 27014 

lC ICHM[TT•TRlG TTL LS lNY HO l•[Nlt 01295 
I lC l,R TTL NON•lNY HEX t•lNlt 01295 

I OP AMI' Git l•DIP•lt 0471J 
OP AMlt GP t•Dllt•P 04711 

i DlOD!eZNR 4J,IY IOI DO•t5 1tD•1w TC•+.o•• 1•410 
• D[ODE•ZNll IOOV !II oo.1s ltD•tW TC•+.0111 21uo 

OlOO!•ZNR IOOY sx DD•t'5 1to•1w TC•+.01•• zueo 
D[OOE•ZNR IOOY SI 00•15 ltD•IW TC•+.Olll zu10 • DIODE•ZNR '5.llY sx 00•7 Po•.4W TC••.00•1 z•uo 

DlODl-ZNll s.11 v 11 00-1 PD•e4W TC••,0091 lll480 
OIODEeZNR UOY 91 DO•t 5 PD•tW TC•+.oau UGIO 
OIODE·ZNR iOOY !II 00•15 ltD•tW TC•+.olll zueo 
OlODleZNll IOOV !II DO•tS ltD•!W TC•+,oeu 21uo 

i DZODbZNll 3',5y IOI DD•7 ltD•.4W 2•00 

See introduction to this section for ord<•ring information 
*Indicates factory selectPd valu" 

Replaceable Parts 

Mfr Part Number 

ChllhTO•ZOI•' 
BWH2•U7•J 
64-1/B-T0-511 R-F 
C4•119•TO•l213•' 
C4•1ll•T0•2211•' 

C4•119•T0•751•' 
2100•3J!l1 
CEA-993 
C4•tll•TO•JOll•' 
Chtl9•T0•201•' 

CEA,T-0 
Ob•B••42111 
C4•tl8•TO•I002•' 
C4•tl8•TO•I002•' 
C4•t/l•TO•IOI•' 

C4•lll•TO•IOI•' 
21 OO•JJ5'5 
C4•tl8•T0•243J•' 
CEA-993 
C4e!/8eTO•IOOZ•' 

C4•1/8•TO•Ul2•' 
C4•118•TO•Slll•' 
C4•1 lhTO•UO l•G 
C4•lll•TO·•eo1•G 
BWH2•JJllOO•J 

BWH2•u11oo•J 
0797•01'8 
08U•004S 
0797•01'8 
CHIO'! 

EB5601 
CB910'5 
EB5115 
C8t04!1 
C8t04S 

2100•3351 
2IOO•U91 
CBt04!1 
CB102! 
CB I Oil 

Clt021 
C4•1ll•TO•IOl•F 
C4•lll•TO•IOI•' 
OhO•OOl4 
llOO•U07 

C4el/l•TO•IOOI•' 
C4•1ll•TO•I002•F 
OUl•D0'3 
NC55-1 /B-T2-8001-D · 
EB1051 
501111•1221 

ORDER 8¥ DUCRIPTlON 
O,.DER SY DESCRIPTION 

1251-2229 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
1251-4045 

MCt7UCG 
IN741UN 
DIJU!N 
SN74Lll4N 
IN7407N 

MCl7411CPI 
MCl7411~PI 

t •02•05'3 
1•02-00• 
190Z•O .. I 
1902•001 
1•01•0041 

1'01•0041 
l•Ol•OUI 
1902•001 
1•02•ou1 
1•01•002• 

6-21 



Replaceable Parts 

Reference 
Designation 

AIO 

A10Cj 
A10C2 
•1oes 
•1oc~ 
A10C5 

•10C. 
•1oe1 
•1oce 
•1oe9 
•1oc10 
A10Ct1 
•1ocu 
AjOCi1 
AjOC!4 
AtOC15 

A10Cib 
A10Ci7 
A10Ct8 
A1oc1q 
AtOCZo 

AtOCZt 
A!OCU 
A1oc21 
A10Ce4 
•1oc1s 
A10Ci11 
•1oc11 
•1oe1e 
A10Ce<J 
A10C10 

•1ocu 
•1oeu 
AjOCU 

AIOCRI 
At0CR2 
AIOCR! 
At0CR4 
AtOCU 

A10CAb 
A10CR7 
At0CR8 
A!OCR9 
•tOCRln 

AtOCA!t 
AtOCRU 
A10CP!3 
A10CR14 
At008i 

AtO'i 
•ion 
AlOF3 
AlOF4 
AlOHl 
AlOH2 
AlOH3 
Al0H4 
AlOH5 
A10H6 
A10J1 
A10MP1 
Al0MP2 
A10MP3 
Al0MP4 

AtOQj 
A10Q2 
AIOQ3 
A10Q4 
AtORj 
A10Rp 
A1QR3 
A10R4 
AtOR' 
A10R0 
A10R? 
At ORI 
A10Aq 
AtOR10 

6-22 

HP Part 
Number 

UOif•0041 
UOif•0041 

01610-66549 

0100-2qo3 
01•0-2758 
OI00•3U8 
0180•0058 
01•0•00ql 

01 •0·3400 
0110-0542 
0 !00•3508 
0 I •0•3508 
0100•]448 

01 eo-oou 
01•0°0100 
01•0•3508 
01•o·J5oe 
01•0-01?4 

01•0•0114 
01•0°0114 
01•o•J443 
0100•]447 
01•0·3400 

0180°0542 
01•0·3508 
Ol•O•J508 
()] «10-0119~ 
01'0•3508 

0100•1441 
01•0-00•4 
0100•3448 
018001740 
01•0·3508 

01"0•3508 
01•0·3•48 
Oi&0•3W'4a 

t•Ol•OblB 
l 1Hl11-0?f;> 
!'l()]-fi(1),11, 

1qo1°ooz~ 
lqOl•0028 

c 
D 

• 
I 
0 
0 
I 

q 

• 
I 
5 
2 

7 
q 
q 
,1 

• 

1qOl•004n I 
l'llJ 1-(l{J!E 1 , 

lq01•0040 I 
l'!Ol lllJ!JrJ ; 
! !)[) 1. ()()/13 1_! 

lqOl•0028 5 
lqOl•0028 5 
1•01-no•n 1 
l !Jll l -llll(H !, 
I qqQ•0•8• o 

2110•0002 • 
2110°0001 e 
?\ )lJ. lJillll <) 

I 
I' l 1JO-tl!l l l H 
f' I l ] ( ) - {) l ()I) ~ J 

/ l (lll-00 l / 11 
l'.Hi0-0111 ? 
:1·1/(1-llOO 1 !1 
U51•UU 1 
2llO•OZ0q 0 

\;'O'.i-tJ:-UH '1 

1854•0JJO I 
1e~4.ooe2 1 
I 8~4•0074 3 
!8!4•008l 3 
o&O•UH Z 
07'7•0"4& 3 
07bl•0057 I 
o1'1·ouz q 
01101.3158 u 
0757•0Uo 7 
00'8·3!&1 • 
o757ooJo z 
2100•33!3 8 
Ob'18oU411 j • 

Qty 

I 
10 

Table 6-2. Replaceable Parts (Cont'd) 

Description 

DIODE•ZNR 5,!IV 51 00•7 ~oo,4W TC••,OOQX 
DIODE•ZNR 5,llV 5X 00•7 POo,UW TC••,OO•I 

POWER SUPPLY BOARD A8SEMeLv 

CAPACITOR.,XO ,o5U, +•2oX sooVDC CER 
CAPAC!TOR.,XD &5oUF+75•tOI IOOVOC AL 
CAPACITDRoFXD IOOO~F +•!OX !KVOC CER 
CAPACITOR•FXO 5ouF+75•10X 25VDC AL 
CAPAC!TOR•FXD 1ouF+50-1ox 1oovoc AL 

CAP4CITOR.FXO ,o5UF +80.zo• 100VOC CER 
CAPACITOR.,Xo 44ooUF+75•10X 3oVDC AL 
CAPAC?TOR•FXO tUF +80•Zol SoVDC CER 
CAPACITOR•FXD 1uF +80•20X SOVDC CER 
CA~ACITORoFxO tnooPF +•1ox ,~voe CER 

CAPACITORoFXO 100UF+75•tOl c5VDC AL 
CAPAC!TOR·FXD •ouF+•20¥ bVOC TA 
CAPACITORoFXD !UF +IO•lOX SOVOC CER 
CAPAC!TOR•FXD tuF +8o•20l 5ovoc CER 
CAPACITOR•FXD ,47UF +80•201 25VOC CER 

CAPAC?TOR•FXO ,47UF +80•20X c5VOC CfR 
CAPACITORoFXD ,•7UF +80•20X 2svoc CER 
CAPACITOPoFXO ,1UF +80•201 SOVOC CER 
CAPACITORoFXO 470P' +•10% tKVOC CER 
CAPAC!TOR-FXD ,nsur +80•20X 1oovoc CER 

CAPACITOR.FXD 4•ooU'+75-1ox 3oVOC AL 
CAPACITORoFXD IUF +BQ•lOX SOVOC CER 
CAPAC!TOR.,Xo 1UF +80•20X 5oVDC CER 
CAPACITOR-I Xll 11111 I 1 /', Ill ?SVDC AL 
CAPACITOR.,XD 1ur +eo-2ox 50VOC CE~ 

CAPACtTOR.FXD 1000PF +•\OX t•VDC CER 
CAPACITOR.rxo 1oour+TS·1ox 25VDC AL 
CAPACITORoFXD 1000PF ••tOX 1•voc CER 
CAPACITORoFxD 1suF+•IOX 2ovoc TA 
CAPACITOR·FXO 1uF +eo-2ox sovoc CER 

CAPAC!TOR.FXD 1UF +eo-201 50VDC CER 
CAPAC!TOR•FXD toooPF +•!OX 1KVOC C!R 
CAPACITOR•FXD toooPF +•1ox 1•vcc CER 

DIOOE•FW BROG IOOV 4A 
DIOOE-FW BROG 400V 25A 5 
DIOOE-FW BROG lOOV 4A 
O?OCE•PWR RECT uooV 75DMA 00•2~ 
DtODE•PWR RECT uooV 750MA 00•29 

OIOD!·S~!TCH!NG 3nV 5oMA 2NS 00.35 
D!DOE-P~IR RECT 400V 75MA D0-29 
DIOOE•SWITCHINQ JOV 5oMA ZNS 00•35 
DIODE-SWITCHING 30V 50MA 2NS D0-35 
D!ODE-PWR RECT 400V 75MA D0-29 

DtODE·PWR RECT 400V 75oM• D0•2q 
OlOOE•PWR RECT UOOV 750MA 00•2q 
OIOOE·SWITCHlNG 3oV SoMA 2NS D0-35 
D!ODE-PWR RECT 400V 750MA 00-29 
LED•Vt818LE LUMeINT•1MCD tF•20MA·~•X 

FUSE !A 250V FA5T•6L0 1,2sx,25 UL 
FUSE !A 2sov FAST•!LO 1,25x,2s UL 
FUSE 5A 250V NTD 1. 25X. 25 UL 
FUSE 4A 250V NTD 1. 25X. 25 UL 
SCREW-MACH 10-32 . 375-l N-LG PAN-HD-POZI 
WASHER-LK INTL T No.10 .195-IN-ID 
SCREW-MACH 8-32 .625-IN-LG PAB-HD-POZJ 
WASHER-LK HL CL No.8 168-IN-ID 
SCREW-MACH 6-32 .5-IN-LG PAN-HD-POZI 
NUT-HEX-W/LKWR 6-32- THO .109-1 N. THK 
CONNECTOR ~·PIN M POST TVPE 
FUSEHOLOER·CLIP TYPE,2so.FUSE 
NOT ASSIGNED 
NOT ASSIGNED 
HEAT SINK SGL PLSTC-PWR-CS 

TRANSISTOR NPN SI ~01z1~ FT•IOMHZ 
THYRISTOR•SCR 2N4441 VRRM•50 
TMYRISTOR•SCR 2NSObO TO•q2 VRRM•]O 
TMYRISTOR•SCR 2N4441 VRRM•SO 
RESISTOR 1,SK 5X Z~ MO TC•O+•ZOO 
RESISTOR !5K IX ,125W F TC•O+•IOO 
RESISTOR 5&0 51 1w MO TC•o+-200 
RESISTOR 10K IX ,12sw f TC•O+•IOO 
RESISTOR 23,1K ti ,!25W F TC•O+•IOO 
RESISTOR 511 IX ,125~ F TC•o+•IOO 
RESISTOR 38,]K ii ,12sw F TC•o+•IOO 
RESISTOR 10 11 ,125w F TC•o+•IOO 
RESISTOR.TRMR zoK IOI C S!DE.AOJ l•TRN 
RESISTOR ?8,7K ix ,125W F TC•o+•IOO 

Mfr 
Code 

2!480 

284!0 
2'480 
28480 
S&zeq 
5b28q 

2e•eo 
00853 
28480 
28"80 
ze•eo 

so2n 
sun 
2SU80 
28480 
28480 

28480 
2euo 
28•80 
284!0 
28480 

ooes3 
28480 
28480 
so28q 
zueo 

p&a8o 
Sb28q 
28480 
5b28'1 
28480 

28480 
z8aeo 
18480 

0471 J 
04713 
04713 
28480 
28480 

28480 
284!0 
2eaeo 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

75q1 s 
15q1s 
15q15 
7S9!S 
00000 
28480 
2s,rno 
21141\ll 
11M>HI 
/<Will 
!e•eo 
28460 

28480 

28480 
04713 
04113 
04713 
28480 
2454• 
z848o 
2454b 
2454b 
2454b 
24540 
2454• 
32qq7 
Z454b 

See introduction to this st>ction for ordering information 
*Indicates factory select<•d valu" 

Model 1610B 

Mfr Part Number 

1•02°00•1 
1902•0041 

016111-66549 

OlbO•Z•oJ 
0180•2758 
0100•3Q48 
30DSObG025CC2 
loo1obF1oooc2 

01'0•3400 
50o442U030AA28 
0 !00•3508 
Olb0•3508 
OIOO•JQU 

30D!07GOZ50D2 
I S0DbOOXOOOb82 
0 U0•3508 
o 1 bO•JSoe 
O!llO•Ot74 

0100•0174 
0180•0!74 
0100•3443 
0100•3447 
OI00•34bO 

soo442UoJoAA28 
Oh0•3508 
0100•3506 
3001076025DD2-0SM 
Olb0•3508 

01110•3448 
lOD107Go2sooz 
OlbO•l448 
150Dl5bX90i!062 
Olb0•3508 

0160•3508 
o I b0•3"48 
OlbO•l448 

MDA•970•i? 
MDA2504 
MDA-970-2 
1qo1•002e 
lqOl•0028 

t9ot•oo4o 
1901-0028 
1•01°0040 
1901-0040 
1901-0028 

\90!•0028 
t90t•0028 
1901°0040 
1901-0028 
S0U•4U4 

312002 
31200 I 
312005 
312004 
OROEP BY DESCRIPTION 

11911-0011 
?'.il0-0109 
21IJ0-001) 
2J6ll-IJ I 11 
242ll-UOIJ1 

ll51•3i!H 
211 O•oU• 

1205-0338 

I 554•0130 
2N4441 
2N5o•o 
2N4441 
0•98•3338 
C4ol/8oTO•l502•' 
Ohl•0051 
C4ot/8oTO•I002·F 
C4o!/8oTO•Z372•' 
Co•l/8•T0•511R•F 
Cu.11e.T0•3832•' 
C4ol/8oTO•IORO·' 
naox.yuo.203 
C4ol/8•T0•287)•F 



Model 1610B 

Reference 
Designation 

A10Ri1 
AtOR!l 
At0R13 
AIOR\4 
AIOR!~ 

AtORi• 
Aj0Rt7 
AsOR\8 
A!ORt• 
AIOR20 

A10RU 
A!ORU 
A10R23 
•10•24 
AIOR2S 

AtORill 
A !OR21 
A10Ai8 
AIORU 
•1ouo 
A10Rh 
AIORU 
Al OR3J 
•sou 
•1005 

AtoRU 
AIOR~1 
A I ORJ! 
A I OR1' 
A!OR40 

•1ou1 
AtORO 
A10RO 
AtOROQ 
A10R45 

A!OR46 
A!OR4T 
AIORG& 
Ai OR4' 
AIOR!O 

•1on1 
AtOR52 
•ion 
AiOR!4 
A10R5S 

AtOA!I> 
A!ORS7 
A!ORU 
A10R5q 
AtORbO 

A10R•1 
A10RU 
AIORU 
AtORU 
A10R65 
A10R66 
A!ORb7 
A10RU 
A10R69-
AIOR70 
AlOR71 
A!OTP! 
A!OTP2 
AIOTPJ 
A!OTP4 
AIOTPS 

AIOTPb 
Al0TP7 

•1ou1 
•1ou1 
A10U3 
AIOU4 
A1ous 

A10U1> 

AtOVR! 
A10VR2 
A10VR3 
A10VR4 
A10VR5 

HP Part 
Number 

0757•0&24 
oU7•oU• 
0757003411 
o757ooJ•4 
010004Je 

075700293 
01S1o04tO 
0811-0929 
079700444 
0757-0442 

o•O•oon 
075700442 
o••e.ooB3 
o7S7oo4!0 
o••e.eoze 

o7S7oo2U 
0757oOUO 
on7~o4Jo 
OU7o04U 
071700442 

075700442 
0757.0442 
075700442 
075700442 
0111.0442 

0757-0442 
075700411> 
0757o041b 
Ob0°7932 
075100280 

075700280 
0111.o•u 
o751oo4U 
Oit•8o183l 
0111.oezo 

on7-o4JB 
071700438 
UOOol213 
07S1o0438 
0757•03'4 

075700438 
0757004!1> 
0811-1553 
07'7o028' 

0791°10'4 
o757•o44i 
0757-0440 
01s1.04J8 
01S1°006 

o7S1oo4l8 
0111-0280 
0111oozeo 
o7S7•o28o 
0811-1668 
0757-0438 
0717•04h 
o717oo28o 
07170043& 
0811-0929 
0811-1553 
0300•0535 
0300•0535 
0300•0!135 
Oh0•0535 
OUO•OSJS 

OUo•OUS 
OHO•OUS 

l!IU•OOo'S 
ll20•043q 
I 820•043q 
1820•043q 
182e•OOU 

!820•1112 

1•0203~03 
1•0200048 
1qo2-3oq4 
1cio2°10•4 
11102°0182 

c 
D 

I 
e 
2 
0 
J 

e 
7 
3 
I 
9 

0 • 8 
I 
1 

• J 
I 

' • 
• 9 
9 
q 

• 
• 7 
7 
9 
J 

3 
2 
3 
9 
1 

3 
7 
I 
2 

• • 1 
3 
] 

3 
J 
3 
3 
9 
3 
1 
J 
3 
1 
1 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

• 
• 
I 
] 
] 
0 

Qty 

2 

Table 6-2. Replaceable Parts (Cont'd) 

Description 

R!elSTOR 2K t• ,Sw F TC•o+ 0100 
RESISTOR !OK IX ,5w F TC•o+olOO 
RESISTOR 10 I~ ~12sw F TC•O+•!Oo 
RESISTOR 51,1 IX .12sw F TC•0+ 0!00 
RESISTOR ~.11K iX ,12sw F TC•O+•IOO 

RESISTOR 2K IX ~11Sw F TC•O+•IOO 
RESISTOR 511 U ,t25W f TC•O+•IOO 
RESISTOR . 51 5% 2W PW TC=0+-800 
RESISTOR 12,IK tX .12sw F TC•O+o!OO 
RESISTOR !OK I~ ,t25w F TC•0+ 0100 

RESISTOR 2,etK IX ,12Sw F TC•o+o!OO 
RESISTOR !OK IX ,!25~ F TC•0+0l00 
RESISTOR 1,'lcK iX ,12sw F TC•o+olOO 
RESISTOR 4,32~ il ,125w F TC•o+o!OO 
R~SISTOR Boo IX ,125w F rc•o+o!oO 

RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 

2K IX ,12Sw F TC•o+olOO 
lK IX ,125w F TC•O••IOO 
4,32K ix t•25W F TC•o+•IOO 
!OK IX ,lt5W F TC•0+ 0 100 
!OK IX ,t25w F rc•o+•IOO 

RESISTOR !OK IX ,tZSW F TC•o•olOO 
RESISTOR !OK IX ,!25W F TC•O+o!OO 
RESISTOR !OK IX ,{25W f TC•O+o!OO 
RESISTOR 10K IX ,1zsw F TC•o+•IOO 
RESISTOR 10K IX ,1i!SW , TC•o+•IOO 

RESISTOR 10K IX .12sw F TC•o+•IOO 
RESISTOR 511 IX .1zsw F TC•O+olOO 
RESISTOR s11 1X .12sw F TC•O+o!OO 
RESISTOR qOQK IX ,125W F TCt0+0100 
RESISTOR IK IX ,!25W F TCtO+olOO 

RESISTOR !K IX ~t25W F TC•o+•IOO 
RESISTOR 2,iK ZX ,IZSW F TC•O+•IOO 
RESISTOR s,11K ix ,12sw F TC•o+-100 
RESISTOR QQ9K IX ,125W F TC•O+•IOO 
R~SISTOR 1,1K IX ,SW F TC•o+o!OO 

RESISTOR 5,llK ix .1zsw F TC•o+olOO 
RESISTOR 5,!!K IX ,IZ5w F TC•O+o!OQ 
R!SISTORoTRMR 2K !OX C SIOE 0AOJ loTRN 
R!SISTOR 5,llK ix .12sw F TC•O+o!OO 
RESISTOR SI,! IX ,ll5W F~TCoO+olOO 

~1111 ASSIGNED 
RlS!STOR 5,llK IX ,125~ F TCIO+o!OO 
RESISTOR 511 Ii ,t25w F TC•o+0IOO 
RLSJSTOR .68 5% 2W PW TC=o+-800 
K~~ISTOR t3,3K ix ,12sw F TC•o+•IOO 

RESISTOR 1,47K ii ,12sw F TC10+01no 
RESISTOR 10K IX ,12sw F TC•n+o!OO 
RESISTOR 1,SK IX ,12sw F TC•O+o!OO 
RESISTOR S,11K jX .12sw F TC•o+olOO 
RESISTOR 5,!!K IX ,12sw F TC•O+o!CO 

RESISTOR s,11K ix ,12sw , TC•o+o!OO 
RESISTOR 1K IX ,12sw F TC•o+olOO 
RESISTOR IK IX ,12sw , TC•O+o!OO 
RESISTOR 1K IX .12sw, TC•o+olOO 
RESISTOR 1.5 5% 2W PW Tc~o+-400 
RESISTOR 5.11 K 1 % .125W F Tc~o+-100 
RESISTOR 511 IX ,12sw F TC•O+o!OO 
RESISTOR IK 1x ~12sw , TC•O+olOO 
RESISTOR 5,t!K IX ,12sw ~ TC•o+olOO 
RESISTOR . 51 5% 2W PW TC=0+-800 
RESISTOR .68 5% 2W PW TC=0+-800 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

COMPARATOR PRCN a.OIPoP 
IC V RGLTR \UoOIPoP 
IC V RGLTR 14•0!PoP 
IC V RGLTR 14•0IPoP 
COMPARATOR PRCN 8oOIPoP 

JC FF TTL LS J•~ NEG•EDGE•TRIG 

OIOOEoZNR 14,7V St 00o7 PD•,4W TC•+,057X 
OIODEoZNR b,8\V 5X DOo7 PD•,4W TC•+,043X 
OIODE0ZNR s.11v 2x 00°7 PD•.4W TC•o,ooqx 
DIODEoZNR s.11v 2x 00°1 PD•,4W TC•0,ooqx 
OIDOfoZNR lo.iv 1~X 00°15 P0•1W 

Mfr 
Code 

28480 
28480 
24541> 
24541> 
2454b 

2454b 
2454b 
75042 
24541> 
24541> 

24540 
24541> 
24540 
24540 
19701 

24540 
24541> 
24540 
24540 
24540 

24540 
24540 
24540 
245411 
24541> 

245411 
24540 
24540 
28480 
24540 

24541> 
24541> 
24541> 
28460 
28480 

24540 
24540 
28480 
24541> 
24540 

24541> 
24540 
'5042 
19701 

24541> 
245411 
24541> 
245411 
245411 

24541> 
24541> 
24540 
i!454b 
75042 
24546 
24540 
24540 
24540 
75042 
75042 
00000 
00000 
00000 
00000 
00000 

00000 
00000 

012qs 
0721>3 
07203 
0721>3 
01295 

012q5 

2eueo 
z6u6o 
28460 
?8480 
28480 

See introduction to this section for ordering infonnat io11 
*Indicates factory selectt>d vain" 

Replaceable Parts 

Mfr Part Number 

075700824 
0757°0839 
C4o!/8oTOo!OROoF 
C4ot/8oTO•S!RloF 
CUo!/8oT0•5tll•F 

C4o!/8oTOo200!•F 
ca.11e.ro•5t!RoF 
BWH2-R51-J 
C4ot/8•T0o!212°F 
CUo!l8oTO•I002°F 

C4ol/8oTQoi!01!oF 
C4o!/8of0o!002°F 
C4o\/8oTOoj9b10F 
C4otl8oTOo4]2t•F 
MF4Cl/8•T0•800R•F 

C4ol/8oTOo200!•F 
C4o1/8oTOolOO!oF 
C4.t/8oTOo4]21oF 
C4ol/8oTOol002oF 
C4o!/8oTOo!OOi!oF 

C4oJ/8oTOol002oF 
C4ol/8oTOolQ02·F 
C4ot/SoTOol002°F 
C••!/8oTOo!002oF 
CUo!/8oTOol002oF 

C•o11e0Too10020F 
C•oll8oTOo5!1RoF 
C4ol/8oT0°51IR°F 
OoQRo1832 
C• 0118•TOol00!°F 

C4o!l8oTOolOOl°F 
C4oll8oTOol20!oG 
C4011eoTooS1110F 
00Qe 0 7e32 
o757°oe20 

t401/80T00S111°F 
C4ot/BoTO•Sl!loF 
a!OOo]l7] 
C• 0!/80T0°5111°F 
Cool/8°f0oSIRl°F 

Coot/8oTO•S!l!oF 
C4ol/Bof0oSllR•F 
BWH2-11/16-J 
MF4Ct/SoTQo!33ioF 

Coo1/8°T0°147!°F 
Coo1/80TOo!002°F 
C4o!l8oTOo7501oF 
C4otl80T0°S111°F 
C4•1/80T0°S111°F 

C•o11e.ro.s111·F 
C4ol/8oTOol001oF 
CUol/BofOolQO)oF 
C••t/B 0T0°IOOl°F 
BWH2-1R5-J 
C4-1/8-T0-5111-F 
C4o1/8oTOo511RoF 
C4ot/S•TOo!OOloF 
C4o!/BoT0•5!!1°F 
BWH2-R51-J 
BWH2-11/16-J 

ORDER ~y DE~CRIPTION 
ORDER ~y DESCRIPTION 
ORDER ~y DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

SN723!1P 
723PC 
723PC 
1 i!JPC 
SN7UI !P 

8N1•~8112N 

lq02°3203 
I 902°0048 
1902°)094 
!902°3094 
1902°0782 

6-23 



Replaceable Parts 

Reference HP Part c 
Designation Number D 

A1ov11• 1•02-:1112 0 
A1ovn 1902•07U 0 
Aiov11e 1•02•J20J • A1ov11• 1•oz-so•2 I 

All OUIO•U!!J:i 8 

A ti Ci OOO•J40 I 

AllJl 1211•U71 5 
A11Ji 1151•0!111 4 
Al IJS 1251•31'7 • A1tJ4 IPS\•Jt 'Ii! I 

Ailllt o .. a.a1so • Alllll o .. a.uso • 
At I Tit 0360-2001 9 

AittJi tllto•UH • A11u2 11u.;.uee • A!IUJ tllO•OIU • AtlUG 11110•01118 • Attus 1110•0218 • 
As tu• 1110•020 Q 

Att•At IHl•ISU 5 
•11u2 1251•4'53! 5 
At IXAJ IHl•45U 5 
At t XAa IH1•45U 5 
AllXAI 1211•4!12 5 

Alt XA• 12Sl•41U 5 
AllXA7 1251•4!532 5 
A II XAll IH1•4!5U 5 :::mo IUl•UU 7 

12'1•21 SO • 
Atl Otl>IO•USU J 

AjlCi Oll>O•JQ4J I 
A12Ct OUO•JUJ I 
A12cs 01eo•0Uo 0 
•11C4 0180•0Uo 0 
A1ICS 01•0-zon ' 
Al2C• OUO•IT4S 4 
At2CT OU0•20H • •11ce OU0•20SS • A1ac• 01•0•2055 ' At2Cio 01•0•2h4 2 

AjlCji 0160-2205 0 
AtlCtl 0140•01 .. ] 

•1acp OIU•2U4 2 
•1ac1• OUO•UU ii 
A1IC1!1 ouo-22•11 I 

At2CH 01•0·22•4 2 
Ai2Ci7 01•0-uu 2 
Al2C'8 OUO•H04 2 
AjlCjt OUO•UU 2 

AtitCRi 1•01•0040 I 

AllHj OHO•OSl5 2 
A1IH1 IUO•Ot I J 1 

At2Ji 1151•45•1 • 
A12Ml'1 01•t0•0410t • 
AtUi llH•OZl5 I 
•11u !1!4•0215 I 
AIHS UU•oOt5 7 
Al2QQ 104•020 8 

A12Rj 0711·0280 3 
At2R2 OT'7·oUo 3 
•120 on1.02eo J 
•120 o797·oUo J 
A11•s on1.02eo J 

•12•• 0757•0280 J 
At1R7 o7U•ouo J ,,, .. 0111.ozeo J 
•11•9 0717•0U4 1 
AIUtO 07'7•0284 7 

6-24 

Table 6-2. Replaceable Parts (Cont'd) 

Qty Description Mfr 
Code 

I DlOD[•ZNR 12,sv sx D0•7 PD•,4w TC•+,OUI 28480 
I DlODE•ZNR 111,2v 5X D0•7 P0•,4W TC•+,Oll~I 284110 

DIODE•ZNR t4,7V 51 00•7 PD•,OW TC•+,osn 2&uo 
i DIODE•ZNR 4,99y 2X D0•7 P0•,4W TC••,0121 2&11&0 

I MOTHER &OARD ASSEMBLY 28480 

CAPACITOR•,XD ,\U' +80•20X so voe CER 2'480 

I CONNECTOR J•PlN M POIT TYPE 21480 
I CONNECTOR S•PIN M POIT TYPE 2h&o 
I CONNECTOR 12•PIN M POST TYPE 28"80 
I CONNECTOR J•PIN M POST TYPE 281180 

I RESISTOR S•o IOI ,12sw cc TC••JJ01+soo 01 IZI 
RESISTOR S•o IOI ,12sw cc TC••JJO/+@OO 01121 

I BARRIER BLOCK 5•T!RM S~L SCREW FEED•THRU zeoo 

s NETWORK.RES I o.PIN•SIP , t •P!N.SPCG [18480 
NETWORK.RU IOoPIN•SIP ,1.PIN.SPCG 29480 
NETWORl<•RES IO•PIN•SIP ,l•PIN•SPCG l8480 
N!TWOR~•R!8 IO•PIN•SIP ,l•PIN•SPCG l84!0 
NETWORK•REI IO•PIN•SJP ol•PIN•SPCG 28480 

IC GATE TTL NANO QU•D l•lNP 01zq5 

8 CONNECTOR.PC EOG! JS•CONT/ROW 2•ROWS 28480 
CONNECTOR•PC EDGE 35•CONT/ROW 2•ROW8 [18480 
CONNECTOR•PC EDGE 35•CDNT/R0W 2•RDWS [18480 
CONNECTOR-PC EDQE H•CONT/ROW 2-ROWS tte1180 
CONN!CTOR•PC EDGE JS•CONTIROW 2•ROWS 28480 

CONNECTOR.PC EDGE JS•CONT 1ROW 2•ROW8 28480 
CONNECTOR•PC EDGE 35•CONT /ROW 2•ROW8 2ueo 
CONN!CTOR•PC EDGE J5•CONT /RO~ 2•ROW8 28480 

t CONNECTOR•PC EDGE 22•CONT /ROW 2•ROWI 28480 
I CONNECTDR•PC EDQE U•CONTIRO~ t•ROW z8UO 

i K!YSD•RD ASSE~BLY 28480 

CAPACnoR.,Xo ,iUF +8o•zol 5oVDC CER z'48o 
CAPACJTOR•~XD ,tU' +80•201 50VDC CER z848o 
CAPACJTOR•'XD IU~+•20X 5oVDC TA s•zH 
CAPACtTOA•FXD tU~+•20X SOVDC TA sun 
CAPAC ITDR•,XD ,OIU~ +eo.201 IOOVDC CER 28480 

i CAPACtTDR•FXD 1,5UF+•t01 20VDC TA sun 
CAPACITOR•FXO ,OlU' +80•201 IOOVDC CER 28480 
CAPACITDR•,XD ,OIU' +80•201 IOOVDC CER 2U80 
CAPAC ITOR•,XO ,01uF +eo•2ox 1oovoc CER 28480 

I CAPACITOR-FXD znP' +•51 sooVDC CER o+•Jo 28480 

CAPACITOA.FXD 1noPF +•51 Joovoc MJCA i.>8480 
I CAPACITORoFXD t5oPF •• ,. JooVDC MICA 72116 

CAPACJTDA•,XO 20PF +•51 SOOVDC CER 0+•30 28480 
CAPACITOA.,XO zoPF +•51 sooVDC CER 0+•30 28480 
CAPACJTOR.FXD 2nPF +•5X sooVDC CER o+•JO z848o 

CAPAC ITOR•Fxo lOP, +.!IX soovoc cu O+•JO 2!480 
CAPACITDR•FXD 20PF +•51 soovoc CER 0+•30 2uao 
CAPACITOA•FXD 20PF +•51 500VDC CER 0+•30 U48o 
CAPACITOA•FXD 20PF +•5i 500VDC CER 0+•30 2811&0 

DIOOE•8WITCt1ING JoV 5oMA ZNS DO•JS 28450 

7 ST ANDOH .RVT ·ON ,SJl•lN.~G 6•S2THD 00000 
7 SCR[W.l"ACH ll•H ,J5•IN•LG PAN•MD•POZl 00000 

1 CONNECTOR 14•PlN ~ POST TYPE 28480 

I PLATE, IWITCM SUPPORT 28450 

TRANSISTOR NPN at ~O•JSOMW FT•JOOM~Z 0471J 
TRANS Is TOP NPN SI PD•J50MW FT•JOOro<HZ 0471J 

t TRANSISTOR PNP 81 P01200M~ FT•500MHZ 28480 
TRANSISTOR NPN 81 PD•JSO~W FT•250MHZ 0471J 

RESISTOR 1K ti ~us• F TC•o+•tOO 24541> 
REUST OR !K t• ,12sw, TC•o+•too 24540 
RE SUTOR IK IX , 125• , TC•o+-10~ 24540 
RESISTOR 1K ti .usw, Tt•O+•IOO 24540 
REI IS TOR I K IX , 125• F TC•0+-100 24541> 

REIISTOR 1K 1• 'us• ' TC•o+•soo 2asoo 
RUIS TOA !K 11 , 125• F TC•o+•100 24'546 
RESISTOR tK 11 ,12sw , TC•o+•IOO 2454• 
RESISTOR 150 1• .1zs• ' TC•O+•IOO 24546 
RESISTOR 150 II ,12sw ' TC•O+•IOO usoo 

See introduction to this section for ordering information 
*Indicates factory selected va[u{' 

Model 1610B 

Mfr Part Number 

1 •02•J1&2 
t•02•07U 
I '10i!•320J 
1•02•J092 

OS.IO•USJJ 

oi.0•1110 

IZSl•H7S 
USl•OSU 
IZSl•Jt97 
12s1·u•2 

BBS•t I 
HSbll 

0360-2001 

!810•0288 
1810•0288 
18! 0•0288 
!8!0•0288 
!810•0288 

&N740JN 

ti51•4SJl 
1251•U32 
1251•453Z 
U51•453ii! 
IZS I •4532 

li!5 I •45li 
li!Sl•4532 
li!St•4532 
1251•1887 
IU!•i!ISO 

OIU0• .. 512 

oao-1110 
o ao•J44J 
1soD1osxooSoA2 
1soo105xoosoAz 
011>0•2055 

lSOOl55X'IOZ0•2 
Oh0•2055 
Ot•0•2055 
o uo-2oss 
01•o•U64 

0160-2205 
DM15F1S1JoJoowV1CR 
Ol60•UD4 
Ot•o•U04 
01•0·22•4 

011>0•2204 
0 I •0•2204 
OhO•U64 
ot•O•U04 

1'101•0040 

ORDER 8V DESCRIPTION 
ORDER BV DESCRIPTION 

125l•45ql 

Ol6IO•OQIOI 

2NJ'I04 
2N3904 
1853•0015 
SPS 233 

co.118.TO•IOOl•' 
C4•1 l&.T O•I 001 •F 
C4•1/8•TO•IOOl•F 
C4~\/8•TO•tOOt•F 
co.118.TO•IOOl•F 

C4•1/8•TO•tOO!•F 
Cll•\/8•To•1001•F 
c11.11e.ro.1001·F 
C4•1 ll•TO.I SI •F 
C4• ll8•T O• I 51 •F 



Model 1610B 

Reference HP Part c 
Designation Number D 

A1Uii o7'7·o214 7 
A1lllU 0111.oru 1 
A1llliJ 0111.02111 1 
At1Rt4 on7eo2u 1 
AilRil· on1.01u 1 

AilRi• o711•oau 1 
•121117 o .. l.J1S1 1 
Ajlllj8 a.•e.11s1 1 
A1l111• 0717•041• 1 
AIUIO o757·o21o J 

AiUil on1-02•0 s 

'''"'' 0717-o!lo J 
AtUtl on1.oaao J 
U1Rt4 OH7•0401 0 
AilRH 07'7•0•111 • 
AjlRU oH7.oJ'4 0 
A1Ua7 0'91•JIH 11 
Atllltl on1.ozeo J 
AllRI• 0717·0•11 2 
At1Rso on1-01120 J 

Atltl• 
At HU JIOl•21J1 ' 
AllUl 1810•1422 J 
AUU2 1120•1•15 4 
A\2US lllO•t!14 • A12UI 1120•04'1 4 
AUU! 1120•1478 " 
AUU• IUO•U71 • AllUT 1111•0002 5 
AtlUI IUO•OH J 
AtzU• 1111•0002 5 

All 01•10-usu 4 

AiJCi 01'0•!4111 I 
AtJC' ot•O•JUJ I 
AIJC3 01.0•Jl43 I 
AIJC4 OIU•J44J I 
AtJCI· 01.0•SlllJ I 

AtJJt IHl•U•t • 
AiJlli llOO•JSH I 
Al Jiit D .. l•JIU • AtJllS 07'17•041!' • A1JR4 uoo~nes I 
A1JRI O .. l•JISt • 
AjJR• 0711•0415 • At JR? l!OO•JSH I 
AtJRI HU•JIU 8 
•1111• 0717•0415 • A1JRio llOO•HH I 

AjJlltl °'"•JIU I 
A1s1t12 01U•OQl5 • AtJRtJ llOO•lSH I 
AIJRS4 o••a•s1u • A1JlltS 0117•041' • 
A1Jll{• OHQ.!021 1 
At Slit T oHa.1021 T 
AJSllJI OH4•10ll 1 
A1J1t19 , .... toll T 
AtSRIO oHO•t021 7 

Ai Hi UOl•ii 18 4 
AsJlt 1101•2118 II 
AUIS 1101•21 II 4 
AIJIO 1!0!•2111 • AIJH 1t01•2111 4 

Al4 Ol•to•••U• I 

A1•c1 0160-4962 1 
At4Ct 0160-4962 1 
•1•ts 01u•s••• ' A14CO o .. o.s••• ' A14CI •U9•0110 • 
Ai•'• 2110-0010 9 

or 
2110-0003 0 

Table 6-2. Replaceable Parts (Cont'd) 

Oty Description Mfr 
Code 

RUUTOR 150 IX • usw , TC•O+•IOO 24540 
RUUTOR 150 u • i 2!W F TC•O+•IOO 245411 
RUUTOR 1so u • usw , TC•O+•IOO 245411 
RESISTOR ISO II .12s11 , TC•o+•IOO 2115110 
RUIS TOR 1so u .12sw ~ TC•O+•IOO 24540 

REIUTOR 1so I I .usw F TC•n+•100 245411 
2 RESISTOR 20 87K jX 0 U5W F TC•o+-100 245411 

RESISTOR 2.11K iX .12sw F TC•n+•IOO 24540 
RUlSTOR s11 IX .12sw F TC•O+•IOO 24540 
REUSTOR IK IX ~12sw F TC•O+•IOO 245411 

REil STOii •.1•K )X .125w F TC•o+•IOO 1•101 
RUIS TOR 1K 1X ,125w F TC•o+•IOO 24549 
RE8l8TOR IK IX .12sw F TC•O+•IOO 24540 
REUSTOR 100 IX .t25W F TC•O+•IOO 2"5411 
RESUTOR IOK IX .12sw , TC•O+•IOO 245411 

RESISTOR 51,1 IX ~125w , TC•o+•IOO 24549 
R!&UTOR 2J.7K IX .12sw , TC•O+•IOO 245411 
RESUTDR 1K IX .125W , TC•O+•IOO 24549 

I RESISTOR 332 IX .12sw , tC•O+•IOO 24549 
RUlSTOR 190 IX .125W , TC•O+•IOO 2451111 

41 IWITCM, l"U8MBUTTON 28480 

I IC MV TTL LI MONOITIL RETRIG ou•s 
I IC SCMMlTT•TRIG TTL LI NANO DUAL ll•lNP ou•s 
I JC 'F TTL LI J.K PULSf CLEAR DUAL 012•5 
I IC DCDR TTL 8CD•TO•D!C ll•TO•tO•LlNE 012•s 

IC CNTR TTL LI BIN AIYNCHRD 01295 

IC CNTR TTL LS BIN AIYNCHllO 012'5 
2 TRANSISTOR ARRAY 01'28 

IC MUWRIDAU•IEL TTL 8•TO•l•LlN! 8•1NP 01295 
TRANUITDR ARRAV 01'28 

p THRESHOLD ~OARD A88EMILY 21410 

CApACITOR•'MD , j uF +10•201 sovoc C[R 2'480 
CAPAClTOR•FMO ,)UF +IO•tOI 50VDC C!R 28480 
CAPAClTOR•FXD .1u' +IO•pOI !OVDC CER 2h80 
CAPAClTOR•FXD .1u' +IO•ZOI SOVOC CER 21480 
CAPAClTOR•,XD .1UF +l0•20I SOVDC C!R ZhlO 

CONNECTOR !ll•PIN M POIT TYl"E 281180 

! R!SISTOR•TRMR IOK IOI CCP TOl"•ADJ l•TRN 211180 
s REllSTOR 1.11eK ix .12sw, TC•O+•IOO 24!49 

RllllTOR 475 IX .12sw , TC•O+•IOO 2451111 
R!llSTOR•TRMR 19K 2ox CCP TOP•ADJ l•TRN 21480 
RESISTOR 3.41K II .1zsw , TC•O+•IOO Zll!40 

R£SIIT0R 479 II 0 i2SW F TC•O+•IOO zo4e 
RISIITOR•TRMR IOK 201 CCI" TOl"oADJ l•TRN 11480 
RISlSTOR J.41K ix .t29W , TC•O+•IOO 14549 
R£8l8TOR 47S II .12sw , TC•O+•IOO 2450 
RISllTOR.fRMR joK 201 ~CP TOl".ADJ l•TRN 2•00 

R!SISTOR s.111K jl .12sw , TC•O+•IOO 211549 
REBlSTDR •TS II .129W , TC•O+•IOO 1450 
REllSTOR.TRMR !OK IOI CCI" TOP.ADJ l•TRN 21410 
RllJITDR s.oeK 11 .12sw , TC•O••IOO 1450 
RlllSTDR 479 II .11sw , TC•O+•IOO 2450 

ll!IUTOll !K IOI 0 1sw 'c TC .. 0001+•00 01111 
llUUTOll tK IOI .asw FC tC•·•oo1+•00 01121 
llUUTOll IK IOI .nw Fe TC .. 400/+HO 01121 
RU JS TOR tK IOI .uw ,~ TC .. 4001+•00 01121 
RESISTOR !K IOI .asw '~ TChliOOl .. 00 01111 

! llllTCH, TOGGLE, SPOT 18410 
IWlTCH, TOGGL.l, 8PDT 21480 
SWITCH, TDGGL.1 1 IPDT 1eaeo 
SWlTCH, TOGILI:, IPDT 21480 
IWlTCH, TDHL.E, IPDT 2•00 

2 TAP CHANGER All!M8~Y 11480 

i CAPACITOR, 'XO ISO YAC 2100 
CAPAClTOll, ,XD 150 VAC zeuo 

2 CAPACITOR.FXO .01su' +•IOPF noVAC(RMI) 11480 
CAPAClTOR.,Xo .015U, +•201", noVAC(llMS) 21410 

i FILTER-LINE 11410 

1 FUSE 5A 250V FAST-BLO 1.25 X .25 UL (.110 Op) 75915 

1 FUSE 3A 250V 1. 25 X • 25 UL (220 Op) 75915 

See introduction to this section for orclt•ring in formation 
*Indicates factory selecl!'d vah1<• 

Replaceable Parts 

Mfr Part Number 

C4•lll•TO•Ul•F 
C4•!/8oTO•!Sl•F 
C4•1/8•TO•l51•F 
C4•118•TO•l51•F 
C4•118•TO•Ul•F 

C4•1/8•TO•l51•F 
t4.11e.ro-2n1-F 
C4•!1hTO•U11•F 
C4•11hT0•51 IR•F 
C4•1/8•TO•IOOl•F 

MF4Ct/8•T0•91•1•F 
C4.11e.ro.1001·F 
Ch!lhTO•IOOl•F 
Chl/8•TO•IOl•F 
C4•118•TO•I002•F 

C4•118•T0•51Rt•F 
C4•llB•T0•2J72•F 
C4•lll•TO•IOOt•F 
C4•1/8•TO•JJ2R•' 
c11-11e.To-n1·' 

3101•2137 

SN711L8tz2N 
IN74LltJN 
SN74LS7JAN 
8N1414!N 
SN74Ll'3N 

IN711LSON 
CAJ045 
SN74UIAN 
CAJ045 

OIUO•USU 

OteO•!UJ 
0 I •O•J44J 
Oh0•]043 
OhO•JUJ 
0190•J443 

1251•45'11 

2IOO•J5H 
Chi ll•T0•3411 •F 
Chtll•TD•47SR•' 
2IOO•UH 
C4•118•TO•J411•F 

C4•118•T0•475R•F 
2100•]511 
Ch!lhTO•J4Bt•F 
C4•1ll•T0•47511•' 
llOO•JSH 

C4•tlhTO•J411•' 
Chll8•T0•47!R•' 
2100•UH 
Cll•lll•TO•J411•F 
Ch!IB•TO•OT!R•' 

ca1011 
Cit Oii 
ca1021 
c•1021 
ca1011 

JIOl•llll 
JIOl•at II 
JIOl•llll 
3101•2111 
3101•1111 

Ohl0• .. 5H 

0160-4962 
0160-4962 
OteO•J .. 9 
01'0•3'•• 
•IJl•OllO 

312005 

312003 
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Replaceable Parts 

Reference 
Designation 

A14"i 

•1•.ii .,.,,, 
Ai4olO 

At4ol!I· 

A14"''' 

At41i 

... 
AJ•Ci 
A1•C1 
AJllCJ 
•1•c4 
A1•Cs· 

A·l•CRI •· 
Al•CRl4 

•1•1.• 
A1•MPt 

A16J2 
A16J3 

AtllRI 
A1•R1 
AjUS 
AIUO 
AjllR!I 

At Hi 
At•Uj 
A!llUI 
•1•us 
A1'UO 
AlllU!I 

At•u• 
•1•u1 
A lllWi 

•1• A18C1 
AllCRt 
At1CR2 
AtlCllJ 
AtlCR4 
AllCRS' 

Atllt 
At IE• 
At HJ 
A18E4 
A18H1 
A18H2 
A18H3 
A18H4 
A18H5 

A18H6 
A18H7 
A18H8 
A18H9 
A18H_10 

A18H11 
A18H12 
A18H13 
AtlM't 
AllM'2 

'•'"''J A18MP4 
AtlMP!I' 

'•'"''• A11MP7 
AtlMPe 

6-26 

HP Part 
Number 

USl•UO 
Ull•'7U 
USl•U•I 
1111•!118' 
IHl•SHI 
IHl•'57U 

11!11•!5291 
IHl•S?H 
11'51•3•02 

lltO•OtO 

JIOi•U'50 

OllO•OU9 
01'0•20'55 
01'0•2055 
0160-2197 
OhO•llOSS 

1•01•0040 

•t40•0t05 

c 
D 

• J • 3 • 3 

• J 
I 

0 

7 

' ' r. 
9 

I 

J 

01•!0•87110 I 5 

OIUO•UIOI 0 
Ol•IO•Oll!Ot 0 

on1.02eo J 
OUT-0430 S 
07'51•000 5 
0717-0430 5 
01n.ooo s 
JIOl•U78 I 

1820•1435 • 
1120•!05 8 
1820•114!1 7 
100•004 ' 
1110•144• 4 

1820-0629 0 
UIO•llU • 

01UO••l•09 9 

01610-60103 
0160-0164 
1•01-0121 
1901•0727 
190l•OU7 
1•01-0127 
190b•OH4 

OJ40•0UI 
0340•0881 
1200-0088 
0590-0025 

0624-0268 
2190-0017 
2190-0060 

2200-0115 
2360-0117 
2360-0123 

6 
7 
I 
I 
I 
I 
J 

8 
7 
1 
0 

6 
4 
7 

0 
6 
4 

2950-0036 9 

0380-1193 0 
0400•0001 I 
UOS·037' 0 
01•10-00101 9 
01•10-00•0• • 
OtlltO•ZltO! • 

01•10-2110• 7 
01•10-1110• ' 
01•10-1110• 0 

Oty 

I 

I 

18 

I 

! 

I 
1 
4 

I 
I 
8 
2 

2 
6 
2 

9 
5 

11 

4 

Table 6-2. Replaceable Parts (Cont'd) 

Description 

CONNECTOR ••PIN M POST TYPE 
CONNECTOP IO•PIN M POST TYPE 
CONNECTOR 9•PIN M POST TYP! 
CONNECTOR IO•PIN M POST TYPE 
CONNECTOR ••PIN M POST TYPE 
CONNECTOR !O•PIN M POST TYPE 

CONNECTOR 9•PIN M POST TYPE 
CONNECTOR IO•PIN M POST TY•E 
CONNECTOR 12•PIN M POST TYPE 

FUSEMOLDER·C~IP TyPE,asO.FUI! 

SWITCH.PB DPDT ALTNG SA 250VAC 

PROBE/DRIVER ASSEMB~Y 

CAPACITOR•FXD JJUF+•tOI IOVDC TA 
CAPAC!TOR•FXD ,otUF +eo-201 toovoc CER 
CAPACITOR•FXD ,OIUF +80•20l IOOVOC CER 
CAPACITOR-FXD 10PF +-5% 300VDC MICA 
CAPAClTOR•FXD ,oauF +80•201 IOOVDC CER 

DIODE•SWITCHING JoV SOMA ZNI 00•35 

COIL•MLD l,ZUH ioX Q•So ,tSSDX,37SLG•NOM 

CONNECTOR PROB! CMECK 

PIN, CONNECTOR 
PIN, CONNECTOR 

RESISTOR 1K ti ~tz5W F TC•o+•IOO 
RESISTOR 2,ZIM ti ,!i!5w F TC•O+•IOO 
RESISTOR 2,21K ii ,!i!5W , TC•o+•IOO 
RESISTOR 2,i!IK 11 ,t25W F TC•O+•IOO 
REllSTOR 2,llM ii ,t25W , Tt•o•-1no 

SWITCH•PB SPST.NO MOM 8lK•BTN 

IC CNTR TTL lS llN UP/OO~N SYNCHRO 
IC CNTP TTL LS BIN UP/DOWN SYNCMRO 
IC FF TTL LB D·TYPE POS•EDGE•TRIG COM 
IC GATE TTL S EXCL•OR QUAD Z•INP 
IC GATE TTL 8 OR QUAD Z•INP 

IC FF TTL S J-K NEG-EDGE-TRIG 
IC GATE TTL LS NOR QUAD 2•1NP 

CABLE• IELF•TIST 

POWER IUPPLY Ass!MB~y 
CAPACITOR-FXD .039UF +-10% 200VDC POYLE 
DIODE.PWR RECT JSV llOA IONS DO•S 
DIODE•PWR RECT JSV •oA IONS DD•S 
DIDD!•PW~ RECT JSV llOA IONS 00•5 
DIOOE•PWR R!CT J!V •oA IONS 00•5 
DIDDE•FW BROG llOOV 25A 

NOT ASSIGNED 
IN8ULATOR•XITR ALUMINUM ~D•ANDZ 
IN8ULATOR•FLG•88MG NYLON BLACK 
INSULATOR-.25-28 STUD 
NUT-HEX-PLSTC LKG 6-32-THD .172-IN-THK 
NOT ASSIGNED 
SCREW-TPG 4-24 .375-IN-LG PAN-HD-POZI 
WASHER-LK HLCL NO. 8 .168-IN-ID 
WASHER-LK 4-24 .375-IN-LG PAN-HD-POZI 

NOT ASSIGNED 
SCREW-MACH 4-40 .75-IN-LG PAN-HD-POZI 
SCREW-MACH 6-32 .375-IN-LG PAN-HD-POZI 
SCREW-MACH 6-32 .625-IN-LG PAN-HD-POZI 
NOT ASSIGNED 

NUT-HEX-DBL-CHAM 1 /4-28-THD .094-IN-THK 
NOT ASSIGNED 
SPACER-STANDOFF 
GROMMET.AND ,Sbl•IN.ID ,7S.IN.GRV.OD 
HEAT SINK SGL PLITC•PWR·PKG 
CHASSIS . 
COVER 
HEAT SINM, D!OOE 

HEAT BINK, TRANSISTOR 
HUT SINK 
HUT SlNM 

Mfr 
Code 

z8dO 
Udo 
2u80 
zeuo 
28480 
28480 

28480 
28480 
28480 

z848o 

28480 

U480 

s•zn 
2euo 
28480 
28480 
28480 

2080 

i!848o 

28480 

28480 
21480 

2454' 
245411 
2454• 
245411 
24S4• 

28480 

01295 
oiz•s 
OIZ9S 
OU'5 
ou•s 

01295 
012•5 

28480 

2ueo 
28480 
28480 
28480 
aueo 
28480 
04713 

28480 
28480 
02608 
28480 

00000 
28480 
28480 

00000 
00000 
00000 

00000 

28480 
28480 
tJIOJ 
28410 
28410 
2u10 

28480 
28Uo 
28480 

See introduction to this section for ordering information 
*Indicates factory scledcd value 

Model 1610B 

Mfr Part Number 

12'51•52•2 
li!91•57U 
li!51•5l•2 
li!S I •578' 
U!l•S2U 
li!51 •578' 

1251•52•2 
li!51•518• 
1251•3902 

ll t 0•0211• 

3101•2150 

011110•110525 

1soon11x•o1oe2 
OU0•2055 
Olb0•2055 
0160-2197 
OU0•2055 

1•01•0040 

•t40•0t05 

011110•811101 

Otll!O•OolOt 
011110•00101 

C4.l/S.TO•IOOl•F 
C4•1/S.T0•2211 •F 
C4.l/8•TO•Ull•F 
CU•llhTO•UI l•F 
C4•118•T0•2211•' 

31 Ol •2311 

8N74Lhll9N 
SN74LU"9N 
8N74L817!N 
8N74S8•N 
8N74932N 

SN74Sl12N 
8N74LS02N 

01010°01110• 

01610-60103 
0160-0164 
t 901•0717 
190lm0727 
1 •o t•07Z7 
1•01•07i!7 
MOA25011 

0340•0851 
0340•0881 
4705A 
0590-0025 

ORDER BY DESCRIPTION 
2190-0017 
2190-0060 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

ORDER BY DESCRIPTION 

0380-1193 
o4oo•onoa 
1107U 
011110•00102 
OIUO•OOl>04 
011110•21105 

OIOIO•l!IOll 
Otllt0•21 t08 
OtlltO•i!l t09 



Model 1610B 

Reference HP Part c 
Designation Number D 

Al8Qj 1n4•0Ul l 
A18Q~ 1no.oe21 l 
AtH1 tHho827 l 
A19Qo 
A1805 
A18R1 0698-3601 2 
A18T1 9100-0449 4 
At8Wt 01•10-111u1 I 
Al8W2 OIU0••1'2e 2 
•1•w1 016l0.61U'I 3 
At8Wq OlalO•UUO • At8W! 01610.UUI ' 
lj9W• 01610•UUI 8 
At8W7 64100-61617 4 
A18W8 UtoO••l•l 7 4 
A18W9 01610-61634 1 
A1BAI Ol&IO•h!SS7 2 

Aj8Aj Ci 0110•2•42 5 
A1BAiC1 Ol80•294Z 5 
Al8A!CS DIU•4'128 q 

A\BA!CO 01•0•4'28 q 

A1•A1es 01•0-2111 0 

AIUtC• 01u.un 0 
A1UiC'i 0190•0100 3 
A1UjCe 01•0-ssoe • 
A I IA I C4 OU0•3508 • 
•1•Aicio 01•0-1945 e 

AllAICtl 0\90•0020 7 
A1H1c1z 0190•0024 7 
AllA!CIJ OISO•OOIG 7 
lt8AtCt4 01SO•OOZ4 7 
A1UiC1!1' 0180•2'47 0 

uhici• 0\80•2'411 • AtlAjCi7 01•0-20!5 II 

•1••1ci• 0140•0144 • A\IAICl'I 0140•014' • Aihicio 01•0•4834 • 
AjUjCjj Ot•O•il34 • 
A18AjCR1 1•01•0Ull • ltUtCRii 1•01-002• • AIU!CRJ 1•01-oon " Aj8AiCR4 1•01•002• • AIUtCO 1•01-00211 • 
AllljCR• UOl•071'1 I 
AtUtCR? 1•01-01111 I 
At8AtCRI t h••ooo " 
Al8AIL! 11140•0254 3 
Aj8AiLi '1140•0!54 3 

A1UiM'1 1205•0373 7 
A18A1MP2 0340•0871 s 
At8AjRj 07"4•0027 I 
AtU1R1 07'4•0027 I 
A18A1RJ 0751-01•11 0 
A18A1R4 0757-0394 0 

A18A1R5 0698-3629 4 
A18A1R6 0698-3629 4 
A18A1R7 0698-3629 4 
Ai8AtR8 o••e.1•24 • At8AiR4 O .. B-JU4 q 

A1BA1Aio 0757•0280 J 

AIBAIRI I 0757·0280 3 

A18A1RTI oen-0112 2 

A1UiRVt oeu-0120 0 
At1AtRV2 OU7•0120 0 

A1UiTi •100•0420 I 
A1U1TP •100•04eo I 
•1h1TJ •100-0417 • 
•1e•1u1 1826-0649 6 
A18AtU2 18U•OJ45 • 
A11Ai 01610-66548 5 

Table 6-2. Replaceable Parts (Cont'd) 

Qty Description Mfr 
Code 

I TRANSISTOR NPN 2N&282 Sl TO•J PD•l&OW 04713 
I TRANSISTOR NPN SI T0•220AB PD•toow 04713 

TRANSISTOR NPN SI TD•220AB PD•toow 0471J 
NOT ASSIGNED 
NOT ASSIGNED 

1 RESISTOR 10 5% 2W MO IC=0+-200 27167 
2 TRANSFORMER. POT CORE 28480 

i CABLE +Uo •12 28480 
I CABLE, TRANSISTOR i!8UO 
I CABLE, POWER OUTPUT 2aaao 
I CABLE, +5 OlODES 2euo 
I CABLE, BRIDGE 2eoo 

i CABLE, TAP CHANGER 28480 
2 CABLE,XSTER 28480 

t•8L£, XSTER zeuo 
CABLE. -5 DIODES 28480 

I PRIMARY BOARD 28480 

~ CAPACITOR•,XD 4ooU'•50•10X 200VDC AL 28480 
ClPACITOR.FXO 400UF+So-10X 200VDC AL 2&480 

2 28480 
28480 

2 CAPACITOR•FKD IOOOP, +•IX Soovoc MICA 28480 

ClPACITOA•l'XD IOOOPF +•II SOOVDC MICA 28480 
i CAPAClTOR•FKD 4,7UF+•IOX JSVOC TA s•2n 

CAPAtlTOR•HD tUF +B0•20X 50VDC CER 28480 
CAPAClTOR•FXD IUF +80•2DX SOVOC C!R 28480 

i CAPlClTOR•FKD IOOUl'+SO•IOI 35VDC A~ 28480 

ClPAClTOR•l'KD ,02ul' +eo.201 •oovoc CER 21480 
CAPAClTOR•FXD ,ozu, +ao-201 •oovoc cER 28480 
CAPAClTOR•FXD ,nzu, +80•201 •OOVDC C!R 28480 
CAPAClTOR•FXD ,02UF +80•20X •ooVDC CfR 28480 

I CAPAClTOR•FKO tOOUF+!O•tOX l•VDC A~ 28480 

i CAPAClTOR•l'KO 3JDU,+5D•IOX JSVOC A~ 28480 
CAPAC lTDR•,XD ,OIU, +eo-201 IOOVOC t!R 28480 

2 CAPAClTOR•FXD 47oP' +-sx soovoc MICA 721311 
CAPAClTOR•FXD 4?0PF +•!IX 30DVDC MICA 72 !Jo 

p CAPAClTDR•no ,047U' +•!OX IOOVDC CER 21480 

CAPAClfOR•'XD ,o41U' +•!OX IOoVDC CER 2ueo 

!5 OIODE.PWR RECT •oov 750MA D0.29 28480 
OIODE.PwR RECT •oov 7SOMA D0•2• 2&a80 
DIODE.PWR RECT •oov 750MA DO•i!9 i!8480 
DIODf.l'wR RECT •oov 75oMA 00.2'1 28480 
DIODE•PWR R!CT •oov 750"A 00•211 28480 

2 DIODE.PWR R!CT 400V ll JOONI ii8480 
DIOOE.l'WR RECT 4DOV JA JooNS i!U&o 

I DIOOE.Fw BROG 4oov 1A 28480 

2 COIL 4lDU~ IOX ,&DKl,oLG•NDM i!848o 
CCI~ 4JOUH IOI ,oox1,o~G-NOM 28410 

I HEAT SINK SGL PLSTC•l'WR•l'KG 13103 
i INSULATOR·F~o-ea~G NVLON BLACK 28480 

' RESISTOR 7SK SX i!W MO TC•o+•ilOO z8Uo 
RESISTOR 7!5K 5X 2W MO TC•o+•ilOO 28480 
RESISTOR 51,1 1X ~12sw , TC•o+•IOO 2454" 
RESISTOR 51.1 1% .125W F TC=0+-100 24546 

RESISTOR 270 5% 2W MO TC=0+-200 28480 
RESISTOR 270 5% 2W MO TC=0+-200 28480 

3 RESISTOR 270 5% 2W MO TC=0+-200 28480 
2 RESISTOR ISO !X 2W MO TC•0+•200 2800 

RESISTOR 150 SX 2W MO TC•o+•200 28480 
RESISTOR !K IX .12sw , TC•O+•IOO 2450 

REBUTOR IK IX ,12sw , TC•O+•IOO 245411 

I THERMISTOR DISC 2,S•OHM 15454 

2 VARISTOR VIN=130VAC ENERGY=20JOULES 03508 
VARISTOR VIN=130VAC ENERGY=20JOULES 03508 

i TRANSFORMER-PULSE 28480 
TRANSFORMER-PULSE 28480 

I TRAN8FORM!R•P0WER lt5/230V 48•••HZ 28480 

I IC, nMu 28480 
I IC v RGLTA T0•2ro 072113 

I CONTROL 804110 2ueo 

See introduction to this section for onll'rin~ in ror111alio11 
*Indicates factory selectl'd valu .. 

Replaceable Parts 

Mfr Part Number 

2NU8i! 
MJE•IJOOll 
MJE•UOOll 

FP42-2-T00-1 OORO-J 
9100-0449 
OOIO•UU7 
016lO•UU8 
oa10-uu• 
Dl&IO•UUO 
OIUO•alUI 

01"l0•61UZ 
64100-61617 
•ql00•al617 
01610-61634 
01"IO••UJ7 

0180•2'42 
0180•2'142 
Oh0•4'Z8 
Ol•0•49Z8 
01•0-2387 

01"0•2387 
t 50D47SX90J58Z 
OlaO•JS08 
01110•3508 
0180•21145 

0150•0024 
0150•0024 
0150•0024 
0150•0024 
0180•2'47 

0\80•2•4" 
000•205!1 
DMl5,47tJOJOOWVICR 
DMl5F471J0300~VICR 
01&0•4834 

D 1"0•4834 

1•01-ooz• 
1•01-002• 
l•Ol•OOi!'I 
1•01•ooz• 
1•01-002<1 

1•01-011• 
1•01-011• 
1•0•-000• 

9140•0Z54 
'1140•0254 

&OJOB•TT 
0340•087 I 

07114•0027 
07114•00i!7 
C4.11e-To·S1R1-' 
C4-1/8-T0-51 R1-F 

0698-3629 
0698-3629 
0698-3629 
o•ll8•JU4 
0"'8•JU4 
C4•1lhTO•IOOI•' 

cq.11e- T O•I 001 •F 

s;.3 

V130LA20B 
V130LA20B 

•100•0420 
'll00•04i!O 
•100-0417 

1826-0649 
UA78Ml2UC 

01610-66548 

6-27 



Replaceable Parts 

Reference HP Part c 
Designation Number D 

A1 u2ci Oll>O•IOSS • AtUi!C! 0160-3448 6 
AjU2CJ 01•0-2055 .. 
AtH2C4 01•0·1oss 9 
AtlAICS Ol•O•i!OSS • 
A1UiC• 01'0•1508 9 
Aj IAJC7 O!l>O•J!08 " AJUtCI' I 011>0•3'!508 9 
AIU,CllJ 01•0•3501 • 
A1•uicio 01•0-noe ~ 

•1 u;cn 01•0-noa • A1U1Ci2 01110•3508 9 
AIUitCtJ OlllO•HOll • Aj8A1Ci4 0140•0180 5 
AllUCtS 000•3448 6 

A1UrCi• 0160-3448 
A11A2Ci1 0180-3046 2 
A18A2CU 0180•2706 9 
AIU2Cit OUO•l!9U I 
A1U2Czo 0180•01!28 • 
A!IAiCil 0180•0!95 II 
A18A2C22 0160-2055 9 
Al8A2C23 0180-0155 8 
Aru2c111 1'01•0040 I 
AllA2CR2 1•01-00•0 I 
AiUiCt!S 1•01-0028 5 
A1U2CH 1•01-0028 5 
A18A2DS1 1990-0486 6 
A18AiLi •1•0•0!4! I 

. At IAiLi •140•0J4J 1 
A1U2LJ , •140•0242 • 
A lllUQt 18SJ•OJl4 9 
A1UiQi! llSJ•OOJI> a 
AUOU 18'!54•011'5 I 
A18A2Q4 1853-0036 2 
A18A2Q5 1884-0074 '3 
A18A2Q6 1884-0074 3 
A18A2Q7 1884-0266 5 
A18A2Q8 1884-0266 5 

A18A2R1 0811-1853 4 
A18A2R2 0757-0814 9 
A18A2R3 0698-3429 2 
A18A2R4 0698-3449 6 
A18A2R5 0698-3243 8 

A18A2R6 0757-0442 9 
A18A2R7 0757-0442 9 
A18A2R8 0757-0439 4 
A18A2R9 0757-0442 9 
A18A2R10 0757-0442 9 
A18A2R11 0757-0459 8 
A18A2R12 0757-0442 9 
A18A2R13 0757-0458 7 
A18A2R14 0757-0465 6 
A18A2R15 0757-0465 6 
A18A2R16 0757-0465 6 
A18A2R17 0757-0442 9 
A18A3R18 0757-0442 9 
A18A2R19 0757-0409 8 
A1AA?R?O 0698-0085 0 
A1SA2R21 0757-0444 1 
A18A2R22 0757-0481 6 
A18A2R23 0757-0442 9 
A18A2R24 0757-0394 0 
A18A2R25 0757-0394 0 
A18A2R26 0757-0394 0 
A18A2R27 0757-0458 7 
A18A2R28 0698-3429 2 
A18A2R29 0757-0431 6' 
A18A2R30 0757-0409 8 
A18B9R31 0767-0431 6 
A18A2R32 0757-0481 7 
A18A2R33 0758-0083 6 
A18A2R34 0757-0431 6 
A18A2R35 0698-3429 2 
A18A2R36 0760-0024 0 
A18A2R37 0757-0281 4 
A18A2R38 0757-0281 4 
A18A2R39 0757-0435 0 
A18A2R40 0757-0435 10 
A18A2R41 0757-0453 2 
A18A2R42 0760-0024 0 
A18A2R43 0760-0024 0 
A18A2R44 0757-0435 0 
Al8A2R45 5020-2519 9 

6-28 

Table 6-2. Replaceable Parts (Cont'd) 

Oty Description Mfr 
Code 

CAPACITOR.,xo .n1uF +80•i!OI IOOVDC CER i!848n 
3 CAPACITOR-FXD 1 OOOPF +-10% 1 KVDC CER i!8480 

cAPACtTOR•'XO .n1UF +80•i!OI IOOYDC CEA 1euo 
CAPACITOR•FXD .ntUF +~O•i!OI toovDC cu i!848o 
CAPACITDR•FXO .ntUF +IO•i!OX 1novoc CEA i!8480 

CAPACITOR•' XO tUF +80•i!OI so voe Cf R i!8480 
CAPACITOR•FXD tUF UO•i!OI so voe CER i!8480 

2 CAPACITOR•FXD IUF +IO•i!OX S~VDC CER i!8480 
CAPACITDR•l"XD tUI" +80•i!OI SOVDC CER 18480 
CAPACITOR•l"XD tU' +80•i!OI so voe CER i!848o 

CAPACITOR•l"XD tUF +80•i!OX 5ovoc CER 284!0 
CAPACITOR•FXD IUF +80•201 so voe CER i!U8o 
CAPACITOR•FXO IUF +BO•i!OI 50VDC CER i!800 

I CAF'ACXTOR•FXD i!oooPF +•21 3ooVDC MICA 7ZIU 
2 CAPACtTOR.FXD IOOOPF +•IOI IKVDC CER i!8480 

CAPACITOR•FXO IOOOPF +•IOI !KVDC CF.• 28480 
1 CAPACITOR-FXD 3300uF +75-10% 6.3VDC 00853· 

CAPACITOR•FXD 3100UF+75•101 ll>VDC AL 00853 
I CAPACITOR•FXD IOOOUF+SO•IOI IOVDC AL 28480 

CAPACITDR•FXD 22UFt•IOI tSVDC TA 5U89 
I CAPACITOR•FXD i.2UF+•i!OI ZOVDC TA 5028' 
5 CAPACITOR-FXD .OluF +80-20% lOOVDC CER 56289 

mw:g~-{fM·N2t 3~-J0M~ V~£sTADD•35 56289 
28480 

DIODE•SWITCMlNG 30V SOMA ZN8 00.35 28480 
DIOOE•PWR RECT 40~V 750MA DO•Z• 28480 
DIODE•PWR RECT 400V 750MA DO•i!9 28480 

1 LED-V !SIBLE LUM-INT=lMCO IF=20MA-MAX 28480 
2 COIL soUH IOI tDXt,6ZSLG.MAX SRF•aMMZ 099119 

COIL SOUH 101 tDX!,.25~G·MAX SRF•QMMZ 0'9119 
I COIL 100UH 10~ ~•37Dx1,•i!SLG.NOM 28480 

TRANSISTOR PNP ~N2905A SI TO•J9 PD•llOOMW 04713 
TRANSISTOR PNP SI F'D•JIOMW ~T•2SOMHZ i!8480 
TRANSISTOR N~N SI PD•350MW 'T•300MMZ 04713 

2 rnmm2~srnp 2NJo~B=¥~~~~ Hll~~~~HZ sim 2 
TllYHISTOR-SCR 2N5060 T0-92 VRRM=30 04713 

2 TllYRISTOR-SCR 2N6400 T0-220 AB VRRM=50 04713 
TllYRISTOR-SCR 2N6400 T0-220 AB VRRM=50 04713 

1 RESISTOR 25 5% 5W PW TC=0+-20 28480 
1 RESISTOH bl 1 1% .5W F TC=0+-100 28480 
3 RESISIOH 19,6 1% .125W F TC=0+-100 03888 
1 RESISTOR 28.7K 1% .125W F TC=0+-100 24546 
1 RFSISlOH 178K 1% .125W F TC=0+-100 24546 

8 RESISTOR 10K 1% .125W F TC·-0+-100 24546 
RESISTOR 1 OK 1 % .125W F TC~0+-100 24546 

I !(I SISlllR h,!IIK !':{. , l?!iW F TC=0+-100 24546 
8 RESISTOR lOK 1% .125W F TC=0+-100 24546 

RESISTOR 10K 1% .125W F TC=0+-100 24546 
2 RESISTOR 56.2K 1 % .125W F TC=0+-100 24546 

RESISTOR 10K 1% .125W F TC=0+-100 24546 
RESISTOR 51.lK 1% .125W F TC=0+-100 24546 

3 RESISTOR 100K 1 % .125W F TC=0+-100 24546 
3 RESISTOR 100K 1% .125W F TC=0+-100 24546 
3 RESISTOR lOOK 1% .125W F TC=o+-'-'-100 24546 

RESISTOR 1 OK 1 % . 125W F TC=0+-100 24546 
RESISfOR 10K 1% .125W F TC=0+-100 24546 

2 RESISTOR 274 1% .125W F TC=0+-100 24546 
RESISTOR 2.61K 1% .125W F TC=o+-100 24546 
RESISTOR 12.1 K 1% .125W F TC=0+-100 24546 

4 RESISTOR 43.2K 1% .125W F TC=0+-100 19701 
RESISTOR 10K 1% .125W F TC=0+-100 24546 

3 RESISTOR 51.lK 1% .125W F TC=0+-100 24546 
RESISTOR 51.lK 1% .125W F TC=0+-100 24546 
RESISTOR 51.1 1% .125W F TC=0+-100 24546 

2 RESISTOR 5L IK I:'.. , 125W F TC=0+-100 24546 
3 RESISTOR 19.6 1% .125W F TC=0+-100 03888 
1 RESISTOR 2.43K 1% .125W F TC=0+-100 24546 
2 RESISTOR 274 1 % .125W F TC=0+-100 24546 
3 RESISTOR 2.43K 1 % .125W F TC=0+-100 24546 

RESISTOR 475K 1% .125W F TC=0+-100 19701 
1 RESISTOR 68 5% .25W FTC ·o+-100 24546 
3 RESISTOR 2.43K 1% .125W F TC~0+-100 24546 
3 RESISTOR 19.6 1% .125W F TC=0+-100 03888 
1 RESISTOR 100 5% 1W MO Tc~o+-200 28480 

RESISTOR 2.74K 1% .125W F TC=0+-100 24546 
RESISTOR 2. 74K 1 % .125W F TC=0+-100 24546 

2 RESISTOR 3.92K 1 % .125W F TC=0+-100 24546 
RESISTOR 3.92K 1% .125W F TC=0+-100 24546 

1 RESISTOR 30.1K 1% .125W F TC=0+-100 24546 
2 R[SISTOR 100 5% IW MO TC=0+-200 28480 

RESISTOR 100 5~. lW MO TC=0+-200 28480 
RESISTOR 3.92K !% .125W F TC=0+-100 24546 

2 RESISTOR, SEN 2M-OHM 28480 

See introduction to this section for ordering information 
*Indicates factory selected value 

Model 1610B 

Mfr Part Number 

nll>O•i!055 
0160-3448 
Oll>O•i!055 
Oll>O•c055 
Oll>O•i!055 

011>0•3508 
0100•3508 
011>0•3508 
0 !1>0•3508 
011>0•3508 

OU0•3508 
01110•3508 
Oh0•3508 
DM19Fzoi!GoJoowV1CR 
0!1>0•3448 

01110•3448 
30.J[33~UolUB 
300JJ31i!UOl118 
0180•2•48 
1 soozuuo uu 
15oozasxoo2ou 
C023Fl 01F103ZS22-CDH 

150D225X0020A2 
!901•0040 
1901•0040 
I 90 I •OOil8 
1901•0028 
1990-0486 
IH•!S•50 
IH•!S•SO 
9140•0242 

lNi!905A 
185,•0031> 
i!N!904 
SPS3612 
2N5060 
2N5060 
2N6400 
2N6400 

0811-1853 
0757-0814 
PME55-1 /8-T0-19R6-F 
C4-1 /8-T0-2872-F 
C4-1 /8-T0-1783-F 

C4-1/8-T0-1002-F 
C4-1/8-T0-1002-F 
C4-l/8-T0-6881-F 
C4-1/8-T0-1002-F 
C4-1/8-T0-1002-F 
C4-1 /8-T0-5622-F 
C4-1/8-T0-1002-F 
C4-1/8-T0-5112-F 
C4-1/8-T0-1003-F 
C4-1/8-T0-1003-F 
C4-1/8-T0-1003-F 
C4-1/8-T0-1002-F 
C4-1 /8-T0-1002-F 
C4-1 /8-T0-274R-F 
C4-1 /8-T0-2611-F 
C4-1 /8-T0-1212-F 
MF4C1/8-T0-4753-F 
C4-1/8-T0-1002-F 
C4-1/8-T0-51 Rl -F 
C4-1/8-T0-51 Rl-F 
C4-1/8CT0-51 R1-F 
C4-1/8-T0-5112-F 
PME55-1 /8-T0-19R6-F 
C4-1/8-T0-2431-F 
C4-1 /8-T0-274R-F 
C4-1/8-T0-2431-F 
MF4C-1/8-T0-4753-F 
C5-1/4-T0-68RO-J 
C4-1 /8-T0-2431-F 
PME55-1 /8-T0-19R6-F 
0760-0024 
C4-1 /8-T0-2741-F 
C4-1/8-T0-2741-F 
C4-1 /8-T0-3921-F 
C4-1/8-T0-3921-F 
C4-1/8-T0-3012-F 
0760-0024 
0760-0024 
C4-1/8-T0-3921-F 
5020-2519 



Model 1610B Replaceable Parts 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part c Oty Description Mfr Mfr Part Number Designation Number D Code 

A18A2R46 63312-8001 ~ 1 l<IS!STOI~, Sl.N !1M-OllM 28480 63312-80001 
A18A2R47 2100-3095 9 1 RESISTOR-TRMR 200 10% C SIDE-ADJ 17-TRN 02111 43P201 
A18A2R48 2100-3056 8 1 RESISTOR-TRMR 5K 10% C SIDE-ADJ 17-TRN 02111 43P502 
A18A2R49 2100-3123 0 1 l\ESlSTOR TRMR 500 10% C SIDE-ADJ 17-TRN 02111 43P501 
A18A2R50 2100-3052 4 2 RESISTOR TRMR 50 10% C SIDE-ADJ 17-TRN 02111 43P500 
A18A2R51 0757-0338 2 1 RESISTOR lK 1% .25WFTC=0+-100 24546 C5-1/4-T0-1001-F 

--- -----

Al8A2R52 '0757-0431 6 RESISTOR 2, 43K 1% , 125W F TC=0+-100 24546 C4-l/8-T0-2431-F 
A18A2R53 0757-0435 0 RESISTOR 3,92K 1% ,l25W F TC=0+-100 24546 C4-1/8-T0-3921-F 
A18A2R54 0757-0442 9 RESISTOR lOK 1% , 125W F TC=0+-100 24546 C4-l/8-T0-1002-F 
A18A2R55 0757-0446 3 RESISTOR 15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1502-F 
A18A2R56 0757-0446 3 RESISTOR 15K 1% , 125W F TC=0+-100 24546 C4-l/8-T0-1502-F 
Al8A2R57 0757-0029 0 1 RESISTOR 470 .25W F TC=0+-100 24546 C5-1/4-T0-471-J 
Al8A2R58 0757-0280 3 1 RESISTOR lK .125W F TC=0+-100 24546• C4-l/8-T0-1001-F 

A18A2TP1 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION 
A18A2TP2 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION 
A18A2TP3 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION 

A18A2U1 1826-0565 5 1 PWM-POWER SUPPLY CONTROLLER 28480 1826-0565 
A18A2U2 1820-2243 8 1 IC TTL LEO ORVR 01295 SN75469N 
A18A2U3 1B26-0004 7 IC 304 V RGLTR T0-100 07263 UA304HC 
A18A2U4 1826-0003 6 1 OP AMP GP T0-99 04713 MC1456CG 
A18A2U5 1826-0468 7 2 COMPARATOR GP 8-0IP-P 04713 MC3423P1 

A18A2U6 1826-0468 7 COMPARATOR GP 8-DIP-P 04713 MC3423P1 
Al8A2VR1 1902-1173 5 1 DIODE ZNR 1N4104 lOV 5% 00-7 P0=,25W 12594 1N4014 

Table 6-3, List of Manufacturers' Codes 

Mfr Manufacturer Name Address Zip 
No. Code 

00000 ANY SATISFACTORY SUPPLIER 
CA 90021 0046G NORELCO NORTH AMER PHILIPS LTG CORP LOS ANGELES 

00853 SANGAMO ELEC CO S CAROLINA DIV PICKENS SC 29671 

01121 ALLEN-BRADLEY CO MILWAUKEE WI 53204 

01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75222 

0192B RCA CORP SOLID STATE DIV SOMERVILLE NJ 08876 

02111 SPECTROL ELECTRONICS CORP CITY OF IND CA 91745 

03888 KO! PYROF!LM CORP WHIPPANY NJ 07981 

04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85062 

07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 94042 

09969 DALE ELECTRONICS INC YANKTON so 57078 

12954 SIEMENS CORP COMPONENTS GROUP SCOTTSDALE AZ 85252 

13103 THERMALLOY CO DALLAS TX 75234 

15454 RODAN INDUSTRIES INC ANAHEIM CA 92806 

18324 SIGNETICS CORP SUNNYVALE CA 94086 

19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 76067 

245.46 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701 

26654 VARADYNE INC SANTA MON I CA CA 90404 

27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051 

27167 CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC 28401 

28480 HEWLETT-PACKARD CO CORPORA.TE HQ PALO ALTO CA 94304 

2M627 R-OHM CORPORAT!Dtl IRVINE CA 92716 

30161 AAVID ENGINEERING INC LACONIA NH 03246 

32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507 

52763 STETTNER-TRUSH INC CAZENOVIA NY 13035 

56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247 

71590 CENTRALAB ELEK DIV GLOBE-UNION INC MILWAUKEE WI 50501 

72136 ELECTRO MOTIVE CORP SUB !EC WILLIMANTIC CT 06226 

72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA 16512 

75042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108 

75915 LITTELFUSE lNC DES PLAINES IL 60016 

83701 ELECTRONIC DEVICES INC YONKERS NY 10710 

91637 DALE ELECTRONICS INC COLUMBUS NE 68601 

See introduction to this section for ordering inform:l1i1H1 
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Model 1610B Manual Changes 

SECTION VII 

MANUAL CHANGES 

7-1. INTRODUCTION. 

7-2. This section contains information required to back­
date or update this manual for a specific instrument. 

7-3. MANUAL CHANGES. 

7-4. This manual applies directly to the instrument 
having the serial prefix shown on the manual title page. 
If the serial prefix of your instrument is not the same as 
the one on the title page, find your serial prefix in 
table 7-1 and make the changes to the manual that are 
listed for that serial prefix. When making changes listed 
in table 7-1, make the change with the highest number 
first. Example: if backdating changes 1, 2, and 3 are 
required for your serial prefix, do change 3 first, then 
change 2, and finally change 1. 

7-5. If the serial prefix of your instrument is not listed 
either on the title page or in table 7-1, refer to an enclosed 
MANUAL CHANGES sheet for updating information. 
Also, if a MANUAL CHANGES sheet is supplied, make 
all indicated ERRATA corrections. 

Table 7-1. Serial Prefix Make Changes 

Serial Prefix Make Changes 

1916A 1 

1940A 2 and 1 

CHANGE1 

Paragraph 5-15, 
Replace paragraph 5-15, ilT ADJUSTMENT with 

figure 7-1. 
Table 6-2, 

A6: Change HP Part No. and Mfr Part No. to 01610-
66530. 

A9: Change HP Part No. and Mfr Part No. to 01610-
66541. 

Delete: MP 93. 
WlO: Change HP Part No. and Mfr Part No. to 

01610-61605. 
AlClOl: Change to HP Part No. 0140-0176, CD 9, 

Qty 2, CAPACITOR-FXD 100 PF +-2% 300VDC 
MICA, Mfr Code 72136, Mfr Part No. DM15F101G-
0300WV1CR. 

AlCR2: Change to HP Part No. 1901-0400, CD 1, 
DIODE-SWITCHING 30V 50MA 2NS D0-35, Mfr 
Code 28480, Mfr Part No. 1901-0040. 

A1R2: Change Qty to 15. 

A1R57: Change Qty to 63. 
A1R79: Change Qty to 16. 
A1U34: Change Qty to 14. 
Delete: AlXUll. 
Delete: A1XU53. 
A3C15: Change to HP Part No. 0140-0197, CD 4, 

Qty 3, CAPACITOR-FXD 180PF +-5% 300VDC 
MICA, Mfr Code 72136, Mfr Part No. DM15F181J-
0300WV1CR. 

A3C16: Change to HP Part No. 0160-2197, CD 0, 
Qty3, CAPACITOR-FXD 10PF+-5%300VDCMICA, 
Mfr Code 28480, Mfr Part No. 0160-2197. 

A3C18: Change to HP Part No. 0140-0197, CD 4, 
CAPACITOR-FXD 180PF +-5% 300VDC MICA, 
Mfr Code 72136, Mfr Part No. DM15F181J0300-
WV1CR. 

A3C19: Change to HP Part No. 0160-2197, CD 0, 
CAPACITOR-FXD lOPF +-5% 300VDC MICA, Mfr 
Code 28480, Mfr Part No. 0160-2197. 

A3C33: Change Qty to Blank. 
A3C47: Change Qty to 3. 
Delete: A5U14. 
A6C47: Change to HP Part No. 0121-0105, CD 4, Qty 1, 

CAPACITOR-VTRMR-CER 9-35PF 200V PC-MTG, 
Mfr Code 52763, Mfr Part No. 304324 9/35 PFN650. 

A6R22: Change Qty to 2. 
A6R39: Change to HP Part No. 0757-0410, CD 1, Qtyl, 

RESISTOR 3011% .125 WF TC=O +-100, Mfr Code 
24546, Mfr Part No. C4 1/8-T0-301R-F. 

Delete: A6R45. 
Replace: Pages 6-19 through 6-21 with table 7-2. 
AlOCR2: Change to HP Part No. 1901-0040, CD 1, 

DIODE-FW BRDG 30V 50MA, Mfr Code 28480, Mfr 
Part No. 1901-0040. 

A10CR3: Change to HP Part No. 1901-0028, CD 5, 
Qty 7, DIODE-PWR RECT 400V 750MA D0-29, 
Mfr Code 28480, Mfr Part No. 1901-0028. 

A10CR7: Change to HP Part No. 1901-0040, CD 1, 
DIODE SWITCHING 30V 50MA 2NS D0-35, Mfr 
Code 28480, Mfr Part No. 1901-0040. 

A10CR9: Change to HP Part No. 1901-0638, CD 3, 
DIODE-FW BRDG lOOV 4A, Mfr Code 04713, Mfr 
Part No. MDA-970-2. 

AlOCRlO: Change to HP Part No. 1901-0638, CD 3, 
DIODE-FW BRDG lOOV 4A, Mfr Code 04713, Mfr 
Part No. MDA-970-2. 

Delete: A16U6. 
Figure 8-11, Schematic 6C, 

Modify the circuitry according to figure 7-2. 
Figure 8-12, Schematic 7A, 

Delete: 9B, llB (off page designations) on 10 MHz 
STD line. 

Figure 8-13, A9 Component Locator. 
Replace A9 Component Locator with figure 7-3. 
Heplace Schematic 8A with figure 7-4. 

7-1 



Manual Changes 

Figure 8-13, A9 Component Locator (Cont'd) 
Replace Schematic SC with figure 7-5. 

Figure 8-14, Schematic 9B, 
ClOl: Change value to 100 PF. 
Add: CR2 in parallel with ClOl. 

Figure 8-16, 
Delete: 9B, lOC (off page designations) from line 27. 
U60B: Change designation to MEAS STROBE, change 

clock signal from J to G. 
Delete: lOB (off page designation) from line 30. 

CHANGE2 

Figure 6-1. Illustrated Parts Breakdown, Replace Detail 
B with figure 7-6. 

Table 6-2, 
AlO: Change HP Part No. and Mfr Part No. to 01610-

66535, CD 0. 
A18: Change HP Part No. and Mfr Part No. to 01610-

60102, CD 5. 
MP64: Change HP Part No. and Mfr Part No. to 01610-

01215, CD 7. 
Ql: Change to HP Part No. 1854-0573, CD 4, Qty 1, 

TRANSISTOR NPN SI T0-220AB PD=30W, Mfr 
Code 04 713, Mfr part No. MJE3738. 

Q2: Change to HP Part No. 1854-0558, CD 5, Qty 6, 
TRANSISTOR NPN SI DARL PD=70W FT= 1 MHz, 
Mfr Code 28480, Mfr Part No. 1854-0558. 

Delete: T3. 
Wl3: Change HP Part No. and Mfr Part No. to 01610-

61620. 
Wl4: Change HP Part No. and Mfr Part No. to 01610-

61620. 
W20: Change HP Part No. and Mfr Part No. to 01720-

61607, CD 0. 
W21: Change HP Part No. and Mfr Part No. to 01720-

61607, CD 0. 
Delete: A2XU1-24. 
A3C24: Change to CD 0, Qty 9, CAP ACITOR-FXD 

82PF +-5% 300VDC MICA, Mfr Code 72136, Mfr Part 
No. DM15E820J0300WVICR. 

A3C27: Change to HP Part No. 0160-2308, CD 5, Qty 2, 
CAPACITOR-FXD 36PF+-5% 300VDC MICA, Mfr 
Code 28480, Mfr Part No. 0160-2308. 

A3XU7: Change HP Part No. and Mfr Part No. to 1200-
0474, CD 9. 

A3XU12: Change HP Part No. and Mfr Part No. to 1200-
0474, CD 9. 

A3XU31: Change to HP Part No. 1200-0474, CD 9, 
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0474. 

A3XU32: Change to HP Part No. 1200-0474, CD 9, 
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0474. 

A3XU33: Change to HP Part No. 1200-0473, CD 8, 
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0473. 

A3XU36: Change to HP Part No. 1200-0474, CD 9, 
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0474. 
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A3XU37: Change to HP Part No. 1200-0474, CD 9, 
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0474. 

A3XU40: Change to HP Part No. 1200-0473, CD 8, 
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0473. 

A3XU41: Change to HP Part No. 1200-0473, CD 8, 
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0473. 

A:lXU47: Change to HP Part No. 1200-0473, CD 8, 
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0473. 

A3XU55: Change to HP Part No. 1200-0473, CD 8, 
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0473. 

A3XU64: Change to HP Part No. 1200-047:l, CD 8, 
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0473. 

A3XU68: Change to HP Part No. 1200-0473, CD 8, 
SOCKET-IC 16-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0473. 

A3XU69: Change to HP Part No. 1200-0474, CD 9, 
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0474. 

A3XU72: Change to HP Part No. 1200-0474, CD 9, 
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0474. 

A3XU82: Change to HP Part No. 1200-0474, CD 9, 
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0474. 

A3XU83: Change to HP Part No. 1200-0474, CD 9, 
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0474. 

A3XU84: Change to HP Part No. 1200-0474, CD 9, 
SOCKET-IC 14-CONT DIP-SLim, Mfr Code 28480, 
Mfr Part No. 1200-0474. 

A3XU88: Change to HP Part No. 1200-0474, CD 9, 
SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0474. 

Delete: A5XU1. 
Delete: A5XU2. 
Delete: A5XU5. 
Delete: A5XU6. 
Delete: A5XU9. 
Delete: A5XU10. 
Delete: A5XU13. 
Delete: A5XU14. 
Delete: A5XU41. 
A6XU9: Change to HP Part No. 1200-0474, CD 9, 

SOCKET-IC 14-CONT DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1 1200-1474. 

A6XU1 7: Change to HP Part No. 1200-0662, CD 7, Qty 8, 
SOCKET-IC 24-CONT DIP DIP-SLDR, Mfr Code 28480, 
Mfr Part No. 1200-0662. 

A6XU18: Change to HP Part No. 1200-0662, CD 7, 
SOCKET-IC 14-CONTDIP DIP-SLDR, MfrCode28480, 
Mfr Part No. 1200-0662. 

A6XU19: Change to HP Part No. 1200-0662, CD 7, 
SOCKET-IC 14-CONT DIP DIP-SLDR, Mfr Code 
28480, Mfr Part No. 1200-0662. 
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A6XU20: Change to HP Part No. 1200-0662, CD 7, 
SOCKET-IC 14-CONT DIP IHP-SLDR, Mfr Code 
28480, Mfr Part No. 1200-0662. 

A6XU21: Change to HP Part No. 1200-0H62, CD 7, 
SOCKET-IC 14-CONT DIP Dll'-SLim, Mfr Code 
28480, Mfr Part No. 1200-0662. 

A6XU22: Change to HP Part No. 1200-0662, CD 7, 
SOCKET-IC 14-CONT DIP DIP-SLDR, Mfr Code 
28480, Mfr Part No. 1200-0662. 

A6XU23: Change to HP Part No. 1200-0662, CD 7, 
SOCKET-IC 14-CONT DIP DIP-SLDR, Mfr Code 
28480, Mfr Part No. 1200-0662. 

A6XU24: Change to HP Part No. 1200-0662, CD 7, 
SOCKET-IC 14-CONT DIP DIP-SLDR, Mfr Code 
28480, Mfr Part No. 1200-0662. 

A6XU26: Change to HP Part No. 1200-0660, CD 5, 
Qty 1, SOCKET-IC 40-CONT DIP-SLDR, Mfr Code 
28480, Mfr Part No. 1200-0660. 

A6XU32: Change to HP part No. 1200-0473, CD 8, 
SOCKET-IC 16-CONT DIP DIP-SLDR, Mfr Code 
28480, Mfr Part No. 1200-0473. 

A6XU33: Change to HP part No. 1200-04 73, CD 8, 
SOCKET-IC 16-CONT DIP DIP-SLDR, Mfr Code 
28480,Mfr Part No. 1200-0473. 

A6XU47: Change to HP part No. 1200-0473, CD 8, 
SOCKET-IC 16-CONT DIP DIP-SLDR, Mfr Code 
28480, Mfr Part No. 1200-047:). 

A9Rll: Change Qty to 3. 
AlO: Change HP Part. No. :incl !Vlfr !'art f\:". to 

01610-66535, CD 0, (lt.y I. 
A10C24: Change to HP Part No. 0180-lllJ:i~l. <'IJ I, 

CAPACITOR-FXD 10UF+75-10% 25VI>C J\L,Mfr 
Code 56289, Mfr part No. 30D106G025BB2. 

A10CR2: Change to HP Part No. 1901-0638, CD 3, 
DIODE-FW BRDG lOOV 4A, Mfr Code 04713, Mfr 
Part No. MDA-970-2. 

Delete: A10CR14. 
AlOF3: Change to HP Part No. 2110-0003, CD 0, 

Qty 3, FUSE 3A 250V F AST-BLO 1.25X.25 UL, Mfr 
Code 75915, Mfr Part No. 312003. 

A10F4: Change to HP Part No. 2110-0003, CD 0, 
Qty 3, FUSE 3A 250V FAST-BID 1.25X.25 UL, 
Mfr Code 75915, Mfr Part No. 312003. 

Delete: AIOrnl through H6. 
Delete: AlOM J>;J. 
Al0Rl8: Change to Ill' Part No. 0812-0066, CD 1, 

RESISTOR .:l:l !l% 2W PW TC=+-800, Mfr Code 
75042, Mfr Part No. BWH2-33/100-J. 

A10R51: Change to HP Part No. 0757-0401, CD 0, 
RESISTOR 100 1% .125W FTC=0+-100, Mfr Code 
24546, Mfr Part No. C4-l/8-T0-101-F. 

A IOR54: Change to HP Part No. 0812-0066, CD 1, 
RESISTOR .33 5% 2W PW TC=0+-800, Mfr Code75042, 
Mfr Part No. BWH2-33/100-J. 

Delete: J\ 1 OR70. 
Delete: AIOR71. 
AllTBl: Change to HP Part No. 0360-0630, CD 6, 

Qty 1, BARRIER BLOCK 5-TERM SGL SCREW 
FEED-THRU, Mfr Code 28480, Mfr Part No. 0360-0630. 

A12Cll: Change to HP Part. No. orn0-2204, CD 0, 
CAPACITOR-FXD 10PF+-fi% :lOOVllC MICA,Mfr 
Code 28480, Mfr Part No. 0 Hi0-2WI. 

Manual Changes 

Al8: Change HP Part No. and Mfr Part No. to OlHl0-
60102, CD 5. 

A18El: Change to HP Part No. ~3040-0614, CD 4, 
Insulator-XSTR Aluminum HD-ANDZ, Mfr Code 
28480, Mfr Part No. 0340-0614. 

Al8H6: Change to HP Part No. 2200-0103, CD2, 
SCREW-MACH 4-4 .25-In-Lg Pan-HD-Pozi, Mfr Code 
00000, Mfr Part No. Order by Description. 

Al8H10: Change to HP Part No. 2580-0004, CD6, 
Qty 1, NUT-HEX-DBL-CHAM 8.:i2 THD .125-IN­
THK, Mfr Code, 00000, Mfr Part No. Order by De­
scription. 

A18H12: Change to HP Part No. 3050-00:36, CD 6, 
Qty 2, Insulator-Xstr Nylon, Mfr Code 28480, Mfr 
Part No. 3050-00:36. 

A18Q4: Change to HP Part No. 1884-0266, CD5, 
Qty 2, THYRISTOR-SCR 2N6400 T0-220A8VRRM=50, 
Mfr Code 0192B, Mfr Part No. 2N6400. 

A18Q5: Change to HP Part No. 1884-0266, CD5, 
THYRISTOR-SCR 2N6400 T0-220AB VRRM=50, 
Mfr Code 0192B, Mfr Part No. 2N6400. 

Al8A2: Change HP Part No. and Mfr Part No. to 
01610-66538, CD 5. 

Al8A2Cl 7: Change to HP Part No. 0180-2706, CD 9, 
Qty 2, CAPACITOR-FXD 3100UF+75-10% 16VDC 
AL, Mfr Code 00853, Mfr Part No. 
300JJ312U016B. 

Delete: A18A2C22. 
Delete: A18A2C23. 
Delete A18A2DS1. 
Delete: A18A2Q4. 
Delete: A18A2Q5. 
Delete: A18A2Q6. 
Delete: Al8A2Q7. 
Delete: Al8A2Q8. 
A18A2R8: Change to HP Part No. 0757-0456, CD 5, 

Qty 2, RESISTOR 43.2K ·liPb .125 WF TC=0+-100, 
Mfr Code 24546, Mfr Part No. C4-1/8-T0-4322-F. 

Al8A2Rl4: Change to HP Part No. 0757-0465, CD 6, 
Qty 3, RESISTOR lOOK Jl!\1 .125W F TC=0+-100, 
Mfr Code 24546, Mfr Part No. C4-1/8-T0-1003-F. 

Al8A2R22: Change Qty to 2. 
A18A2R27: Change to HP Part No. 0757-0459, CD 8, 

Qty 2, RESISTOR 56.2K Hl1 .125W F TC=0+-100, 
Mfr Code 24546, Mfr Part No. C4-1/8-T0-5622F. 

A18A2R42: Change to HP Part No. 0698-009:1, CD 0, 
RESISTOR 10 51Vt1 IW MO TC=0+-100, Mfr Code 
28480, Mfr Part No. 0698-0093. 

Al8A2R43: Change to HP Part No. 0698-009:3, CD 0, 
RESISTOR 10 5% lW MOTC=l+-100,MfrCode28480, 
Mfr Part No. 0698-0093. 

Al8A2R44: Change to HP Part No. 0757-0456, CD 5, 
Qty 2, RESISTOR 43.2K 1% .125W F TC=0+-100, 
Mfr Code 24546, Mfr Part No. C4-l/8-T0-4:322-F. 

A18A2R46: Change to HP Part No. 5020-2519, CD 9, 
RESISTOR SEN 2M-OHM, Mfr Code 28480, Mfr Part 
No. 5020-2514. 

Delete: Al8A2R52. 
Delete: A18A2R53. 
Delete: Al8A2R54. 
Delete: Al8A2R55. 
Delete: Al8A2R56. 
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Manual Changes 

Table 6-2, (Cont'd) 
Delete: A18A2R57. 
Delete: A18A2R58. 
Delete: A18A2VR1. 

Figure 8-8, Service Sheet 3, 5-Volt Power Supply A18A2, 
Replace A18A2 Component Locations with figure 7-7. 
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Replace Schematic:~ with Figure 7-8. 
Figure 8-9, Service Sheet 4, Low-voltage Power Supply 

Board AlO, 
Replace AlO Component Locations with figure 7-9. 
Replace Schematic 4A with Figure 7-10. 
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Reference 
Designation 

A6U41 
A6U42 
A6U43 
A6U44 
A6U45 

A6U46 
A6U47 
A6XU9 
A6XU17 
A6XU18 
A6XU19 
A6XU20 

A6XU21 
A6XU22 
A6XU23 
A6XU24 
A6XU26 

A6XU32 
A6XU33 
A6XU47 

A9 

A9Cl 
A9C2 
A9C3 
A9C4 
A9C5 

A9C6 
A9C7 
A9C8 
A9C9 
A9Cl0 

A9Cll 
A9Cl2 
A9Cl3 
A9Cl4 
A9Cl5 

A9Cl6 
A9Cl7 
A9Cl8 
A9Cl9 
A9C20 

A9C21 
A9C22 
A9C23 
A9C24 
A9C25 

A9C26 
A9C27 
A9C28 
A9C29 
A9C30 

A9C31 
A9C32 
A9C33 
A9C34 
A9C35 

A9C36 
A9C37 
A9C38 
A9C39 
A9C40 
A9C41 
A9C42 
A9C43 
A9C44 
A9C45 
A9C46 

A9C47 

A9CR1 
A9CR2 
A9CR3 
A9CR4 
A9CR5 

Table 7-2. Replacement for Table 6-2. Replaceable Parts 

HP Part c 
Number D 

1820-0685 8 
1820-0681 4 
1820-1199 1 
1820-0328 6 
1820-1197 9 

1820-0269 4 
1810-0307 0 
1200-0474 9 
1200-0662 7 
1200-0662 7 
1200-0662 7 
1200-0662 7 

1200-0662 7 
1200-0662 7 
1200-0662 7 
1200-0662 7 
1200-0660 5 

1200-0473 8 
1200-0473 8 
1200-0473 8 

01610-66541 8 

0160-3622 8 
0180-0049 9 
0160-3622 8 
0180-0091 1 
0180-0058 o 

0180-0141 2 
0180-1747 6 
0160-3448 6 
0180-0058 0 
0160-44 55 7 

0160-??lH r. 
0160-01 /4 'I 

0160-4609 :1 
0160-3508 'J 
0160-3622 8 

0160-2218 6 
0160-3622 8 
0160-4455 7 
0160-4455 7 
0160-3622 8 

0160-2218 6 
0160-3494 2 
0160-3622 8 
0180-0059 1 
0140-0159 8 

0180-0058 0 
0160-3448 6 
0160-0174 9 
0160-3622 8 
0160-0174 9 

0160-0174 9 
0180-2210 o 
0150-0024 7 
0150-0024 7 
0160-4230 6 

0160-4230 6 
0160-4230 6 
0180-0059 1 
0180-0059 1 
0160-4455 7 

0160-3622 8 
0160-3622 8 
0160-3447 5 
0180-0106 9 
0160-3622 8 

0160-3622 8 

1901-0050 3 
I901-0787 3 
1901-0036 5 
1901-0490 5 
1901-0036 5 

Qty Description 
Mfr 
Code 

IC GATE TTL S NANO TPL 3-INP 01295 
IC GATE TTL S NAND QUAD 2-INP 01295 
IC INV TTL LS HEX 1-INP 01295 

1 IC GATE TTL NOR QUAD 2-INP 01295 
IC GATE TTL LS NAND QUAD 2-INP 01295 

IC GATE TTL NAND QUAD 2-INP 01295 
1 NETWORK-CNDCT MODULE OIP; 16 PINS; 0.100 28480 

SOCKET-IC 14-CONT DIP-SLDR 28480 
8 SOCKET-IC 24-CONT DIP OIP-SLOR 28480 

SOCKET-IC 24-CONT DIP DIP-SLDR 28480 
SOCKET-IC 24-CONT DIP DIP-SLDR 28480 
SOCKET-IC 24-CONT DIP DIP-SLDR 28480 

SOCKET-IC 24-CONT DIP DIP-SLDR 28480 
SOCKET-IC 24-CONT DIP DIP-SLDR 28480 
SOCKET-IC 24-CONT DIP DIP-SLDR 28480 
SOCKET-IC 24-CONT DIP DIP-SLDR 28480 

1 28480 

3 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 
SOCKET-IC 16-CONT DIP DIP-SLDR 28480 
SOCKET-IC 16-CONT DIP DIP-SLDR 28480 

2 DISPLAY /DRIVER ASSEMBLY 28480 

11 CAPACITOR-FXD . lUF +80-20% lOOVDC CER 26654 
1 CAPACITOR-FXD 20UF+75-10% 50VDC AL 56289 

CAPACITOR-FXD . lUF +80-20% lOOVDC CER 26654 
2 CAPACITOR-FXD 10UF+50-10% lOOVDC AL 56289 
4 CAPACITOR-FXO 50UF+75-10% 25VDC AL 56289 

1 CAPACITOR-FXD 50UF+75-10% 50VOC AL 56289 
1 CAPACITOR-FXD 150UF+-20% 15VOC TA 56289 

10 CAPACITOR-FXO lOOOPF +-10% lKVDC CER 28480 
CAPACITOR-FXO 5011F+75-l0% 25VDC AL 56289 

4 CAPACJTOl{-fXll 1 Ollr +- lOZ 50VDC MET-POL YC 28480 

l 'Al'M 11 'li' I W !lllllll'I +-5% 300VDC MICA 28480 
•,.,,.,,,I ;111• 1 ':1 .·1.'111 +80-20% 25VDC CER 28480. 

I '1.1•1..r 11111• I :.11 4/1111/>F +-5% lKVDC CER 28480 
?O t Al'AL/ !Ill·: I XI< !Ill +80-20% 50VOC CER 28480 

CAPAC! TCJl{-1 Xll . 11/F +80-20% lOOVDC CER 26654 

CAPACITOR-FXO lOOOPF +-5% 300VDC MICA 28480 
CAPACITOR-FXD . lUF +80-20% lOOVDC CER 26654 
CAPACITOR-FXD lOUF +-10% 50VDC MET-POL YC 28480 
CAPACITOR-FXD lOUF +-10% 50VDC MET-POL YC 28480 
CAPACITOR-FXD • lUF +80-20% lOOVDC CER 26654 

CAPACITOR-FXD lOOOPF +-5% 300VDC MICA 28480 
1 CAPACITOR-FXD .47UF +-5% 200VDC 28480 

CAPACITOR-FXD . lUF +80-20% lOOVDC CER 26654 
4 CAPACITOR-FXD 10UF+75-10% 25VDC AL 56289 
l CAPACITOR-FXD 3000PF +-2% 300VDC MICA 72136 

CAPACITOR-FXD 50UF+75-10% 25VDC AL 56289 
CAPACITOR-FXD lOOOPF +-10% lKVDC CER 28480 
CAPACITOR-FXD .47UF +80-20% 25VDC CER 28480 
CAPAC ITOR-FXD • lUF +80-20% lOOVDC CER 26654 
CAPACITOR-FXD .47UF +80-20% 25VDC CER 28480 

CAPACITOR-FXD .47UF +80-20% 25VDC CER 28480 
1 CAPACITOR-FXD 2UF+50-10% 150VDC AL 56289 
6 CAPACITOR-FXD .02UF +80-20% 600VDC CER 28480 

CAPACITOR-FXD .02UF +80-20% 600VDC CER 28480 
3 CAPACITOR-FXD .OlUF +80-20% lKVDC CER 71590 

CAPACITOR-FXD .OlUF +80-20% lKVOC CER 71590 
CAPACITOR-FXD .OlUF +80-20% lKVDC CER 71590 
CAPACITOR-FXD 10UF+75-10% 25VDC AL 56289 
CAPACITOR-FXD 10UF+75-10% 25VDC AL 56289 
CAPACITOR-FXO lOUF +-10% 50VDC MET-POLYC 28480 
NOT ASSIGNED 
CAPACITOR-FXD • !UF +80-20% lOOVDC CER 26654 
CAPACITOR-FXD • lUF +80-20% lOOVDC CER 26654 

2 CAPACITOR-FXD 470PF +-10% lKVDC CER 28480 
CAPACITOR-FXD 60UF+-20% 6VOC TA 56289 
CAPACITOR-FXD • lUF +80-20% lOOVDC CER 26654 

CAPACITOR-FXD . lUF +80-20% lOOVDC CER 26654 

1 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 
2 D!ODE-PWR RECT 600V 6A 04713 
2 D!ODE-HV RECT lKV 600MA D0-29 28480 
1 DIODE-HV RECT 3KV 250MA 28480 

D!ODE-HV RECT lKV 600MA D0-29 28480 

See introduction to this section for ordering information 
*Indicates factory selected value 

Replaceable Parts 

Mfr Part Number 

SN74Sl0N 
SN74SOON 
SN74LS04N 
SN7402N 
SN74LSOON 

SN7403N 
1810-0307 
1200-0474 
1200-0662 
1200-0662 
1200-0662 
1200-0662 

1200-0662 
1200-0662 
1200-0662 
1200-0662 
1200-0660 

1200-0473 
1200-0473 
1200-0473 

01610-66541 

2130Y5VlOOR104Z 
300206G050CC2 
2130Y5VlOOR104Z 
300106FlOODC2 
300506G025CC2 

30D506G050DD2 
1500157X0015 
0160-3448 
30D506G025CC2 
0160-4455 

0160-2218 
0160-0174 
0160-4609 
0160-3508 
2130Y5Vl00Rl04Z 

0160-2218 
2130Y5VlOOR104Z 
0160-4455 
0160-4455 
2130Y5VlOOR104Z 

0160-2218 
0160-3494 
2130Y5Vl00Rl04Z 
30Dl06G025BB2 
DM19F302G0300WV !CR 

30D506G025CC2 
0160-3448 
0160-0174 
2130Y5VlOOR104Z 
0160-0174 

0160-0174 
30D205Fl50BB2 
0150-0024 
0150-0024 
GAP-103 

GAP-103 
GAP-103 
300106G025BB2 
30Dl06G025BB2 
0160-4455 

2130Y5VlOOR104Z 
2130Y5VlOOR104Z 
0160-3447 
1500606X0006B2 
2130Y5VlOOR104Z 

2130Y5VlOOR104Z 

1901-0050 
MR756 
1901-0036 
1901-0490 
1901-0036 
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Replaceable Parts Model 1610B 

Table 7-2. Replacement for Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part c 
Designation Number D 

A9CR6 1901-0040 1 
A9CR7 1901-0040 1 
A9CR8 1901-0787 3 

A9DS1 2140-0013 5 

A9El 0340-0614 4 

A9Hl 2360-0121 2 
A9H2 2360-0203 1 
A9H3 2420-0002 6 
A9H4 2190-0909 3 
A9H5 0380-0342 9 

A9Ll 9100-3139 5 
A9L2 9140-0111 1 
A9L3 9100-3139 5 
A9L4 9100-3931 5 
A9L5 9100-3931 5 

A9L6 9100-3139 5 
A9L7 9100-3139 5 

A9MP1 1205-0320 4 
A9MP2 1205-0242 9 
A9MP3 1205-0258 7 
A9MP4 7120-6264 3 

A9P2 1251-3198 7 

A9Ql 1854-0624 6 
A9Q2 1854-0778 1 
A9Q3 1853-0334 3 
A9Q4 1854-0215 1 
A9Q5 1854-0215 1 

A9Q6 1854-0215 1 
A9Q7 1854-0215 1 
A9Q8 1854-0215 1 
A9Q9 1853-0036 2 
A9Q10 1853-0086 2 

A9Qll 1854-0215 1 
A9Q12 1854-0691 7 
A9Q13 1854-0215 1 
A9Q14 1854-0320 9 
A9Q15 1853-0251 3 

A9Rl 0757-0280 3 
A9R2 0757-0280 3 
A9R3 0757-0401 0 
A9R4 0757-0416 7 
A9R5 2100-3351 6 

A9R6 0757-0408 7 
A9R7 2100-3351 6 
A9R8 0757-0284 7 
A9R9 0757-0408 7 
A9Rl0 0757-0401 0 

A9Rll 0757-0446 3 
A9R12 0757-0442 9 
A9RJ3 0683-1015 7 
A9R14 0757-0401 0 
A9R15 0757-0441 8 

A9R16 0757-0289 2 
A9R17 0812-0022 9 
A9R18 0757-0416 7 
A9R19 0698-3449 6 
A9R20 0757-0438 3 

A9R21 0757-0424 7 
A9R22 0757-0424 7 
A9R23 0757-0424 7 
A9R24 0757-0446 3 
A9R25 0757-0442 9 

A9R26 0757-0445 2 
A9R27 2100-3207 1 
A9R28 0757-0444 1 
A9R29 0757-0458 7 
A9R30 0757-0458 7 

A9R31 0757-0438 3 
A9R32 0757-0401 0 
A9R33 0757-0401 0 
A9R34 0757-0458 7 
A9R35 0757-0458 7 

7-6 

Qty Description 
Mfr 
Code 

DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 
DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 
DIODE-PWR RECT 600V 6A 04713 

1 LAMP-GLOW 5AB-A 70/57VDC 300UA T-2-BULB 0046G 

18 INSULATOR-XSTR ALUMINUM HD-ANDZ 28480 

6 SCREW-MACH 6-32 .5-IN-LG PAN-HD-POZI 00000 
5 SCREW-MACH 6-32 .625-IN-LG PAN-HD-POZI 00000 
1 NUT-HEX-DBL-CHAM 6-32-TH~ .109-IN-THK 28480 
9 WASHER-LK INTL T NO. 6 .146-IN-ID 28480 
4 STANOOFF-RVT-ON .125-IN-LG 6-32THD 00000 

4 COIL 75 UH 15% • 5DX. 875LG-NOM 28480 
1 CO!L-MLD 3. 3UH 10% Q=33 .155DX. 375LG-NOM 28480 

COIL 75UH 15% .50X.875LG-NOM 28480 
2 COIL 700UH .6DX1.437LG-NOM 28480 

COIL 700UH .6DX1.437LG-NOM 28480 

COIL 75UH 15% .5DX.875LG-NOM 28480 
COIL 75UH 15% .5DX.B75LG-NOM 28480 

1 28480 
1 HEAT SINK SGL T0-3-CS 28480 
1 THERMAL LINK PLSTC-PWR-PKG 28480 
2 LABEL, WARNING 28480 

1 CONNECTOR 15-PIN M POST TYPE 28480 

1 TRANSITOR NPN 2N6308 SI T0-3 PD=125W 04713 
1 TRANSITOR NPN SI T0-3 284BO 
2 TRANSITOR PNP SI DARL PD=70W FT=lMHZ 04713 

10 TRANSITOR NPN SI PD=350MW FT=300MHZ 04713 
TRANSITOR NPN SI PD=350MW FT=300MHZ 04713 

TRANSITOR NPN SI P0=350MW FT-300MllZ 04713 
TRANSITOR NPN SI PD=350MW FT-JIJOMll/. 04713 
TRANSITOR NPN SI P0=350MW ITJOOMllZ 04713 
TRANSITOR PNP SI PD=3!0MW IT-2SOMllZ 28480 

1 TRANSITOR PNP SI PD=310MW FT=40MllZ 27014 

TRANSITOR NPN SI PD=350MW FT=300MHZ 04713 
1 TRANSITOR NPN SI T0-92 PD=350MW 04713 

TRANSITOR NPN SI PD=350MW FT=300MHZ 04713 
1 TRANSITOR NPN SI P0=83. 5W FT=4MHZ 28480 
1 TRANSITOR PNP SI PD=90W FT=2MHZ 28480 

RESISTOR lK 1% .125W F TC=0+-100 24546 
RESISTOR lK 1% .125W F TC•0+-100 24546 

11 RESISTOR 100 1% .125W F TC=0+-100 24546 
RESISTOR 511 1% .125W F TC=0+-100 24546 

2 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 28480 

RESISTOR 243 1% .125W F TC=0+-100 24546 
RES! STOR-TRMR 500 10% C SIDE-ADJ 1-TRN 28480 

9 RESISTOR 150 1% .125W F TC=0+-100 24546 
RESISTOR 243 1% .125W F TC=0+-100 24546 
RESISTOR 100 1% .125W F TC=0+-100 24546 

3 RESISTOR 15K 1% .125W F TC=0+-100 24546 
RESISTOR lOK 1% .125W F TC=0+-100 24546 

1 RESISTOR 100 5% .25W FC TC=-400/+500 01121 
RESISTOR 100 1% .125W F TC=0+-100 24546 

1 RESISTOR 8.25K 1% .125W F TC=0+-100 24546 

2 RESISTOR 13. 3K 1% .125W F TC=0+-100 19701 
1 RESISTOR • 56 10% 3W PW TC=0+-90 91637 

RESISTOR 511 1% .125W F TC=0+-100 24546 
2 RESISTOR 28. 7K 1% .125W F TC=0+-100 24546 

RESISTOR 5. llK 1% .125W F TC=0+-100 24546 

3 RESISTOR 1. lK 1% .125W F TC=0+-100 24546 
RESISTOR 1. lK 1% .125W F TC=0+-100 24546 
RESISTOR 1. lK 1% .125W F TC=0+-100 24546 
RESISTOR 15K 1% .125W F TC=0+-100 24546 
RESISTOR !OK 1% .125W F TC=0+-100 24546 

1 RESISTOR 13K 1% .125W F TC=0+-100 24546 
, 2 RESISTOR-TRMR 5K 10% C SIDE-ADJ 1-TRN 28480 

4 RESISTOR 12.lK 1% .125W F TC=0+-100 24546 
5 RESISTOR 51. lK 1% .125W F TC=0+-100 24546 

RESISTOR 51. lK 1% .125W F TC=0+-100 24546 

RESISTOR 5. llK 1% .125W F TC=0+-100 24546 
RESISTOR 100 1% .125W F TC=0+-100 24546 
RESISTOR 100 1% .125W F TC=0+-100 24546 
RESISTOR 51. lK 1% .125W F TC=0+-100 24546 
RESISTOR 51. lK 1% .125W F TC=0+-100 24546 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

1901-0040 
1901-0040 
MR756 

5AB(NE-23) 

0340-0614 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
2420-0002 
2190-0909 
ORDER BY DESCRIPTION 

9100-3139 
9140-0lll 
9100-3139 
9100-3931 
9100-3931 

9100-3139 
9100-3139 

1205-0320 
1205-0242 
1205-0258 
7120-6264 

1251-3198 

2N6308 
1B54-0778 
MJE1090 
2N3904 
2N3904 

2N3904 
2N3904 
2N3904 
1853-0036 
2N5087 

2N3904 
MPS A18 
2N3904 
1854-0320 
1853-0251 

C4-l/8-T0-1001-F 
C4-l/8-T0-1001-F 
C4-l/8-T0-101-F 
C4-l/8-T0-511R-F 
2100-3351 

C4-1/8-T0-243R-F 
2100-3351 
C4-1/8-T0-151-F 
C4-1/8-T0-243R-F 
C4-1/8-T0-101-F 

C4-l/8-T0-1502-F 
C4-1/8-T0-1002-F 
CB1015 
C4-1/8-T0-101-F 
C4-1/8-T0-8251-F 

MF4Cl/8-T0-1332-F 
CW2Bl-3-T2-56/100-K 
C4-1/8-T0-511R-F 
C4-1/8-T0-2872-F 
C4-1/8-T0-5111-F 

C4-1/8-T0-1101-F 
C4-1/8-T0-1101-F 
C4-l/8-T0-1101-F 
C4-1/8-T0-1502-F 
C4-1/8-T0-1002-F 

C4-1/8-TQ-1302-F 
2100-3207 
C4-1/8-TQ-1212-F 
C4-l/8-T0-5112-F 
C4-1/8-T0-5112-F 

C4-l/8-T0-5111-F 
C4-1/8-T0-101-F 
C4-l/8-T0-101-F 
C4-l/8-T0-5112-F 
C4-l/8-T0-5112-F 



Model 1610B 

Reference 
Designation 

A9R36 
A9R37 
A9R38 
A9R39 
A9R40 

A9R41 
A9R42 
A9R43 
A9R44 
A9R45 

A9R46 
A9R47 
A9R48 
A9R49 
A9R50 

A9R51 
A9R52 
A9R53 
A9R54 
A9R55 

A9R56 
A9R57 
A9R58 
A9R59 
A9R60 

A9R61 
A9R62 
A9R63 
A9R64 
A9R65 

A9R66 
A9R67 
A9R68 
A9R69 
A9R70 

A9R71 
A9R72 
A9R73 
A9R74 
A9R75 

A9R76 
A9R77 
A9R78 
A9R79 
A9R80 

A9R81 
A9R82 
A9R83 
A9R84 

A9Tl 

A9TP1 
A9TP2 

A9TP3 
A9TP4 
A9TP5 
A9TP6 

A9Ul 
A9U2 
A9U3 
A9U4 
A9U5 

A9U6 
A9U7 

A9VR1 
A9VR2 
A9VR3 
A9Vl~4 
A9VR5 

A9VR6 
A9VR7 
A9VR8 
A9VR9 
A9VR10 

Replaceable Parts 

Table 7-2. Replacement for Table 6-2. Replaceable Parts (Cont'd) 

HP Part c 
Number D 

0757-0407 6 
0811-1674 7 
0757-0416 7 
0757-0274 5 
0757-0430 5 

0757-0420 3 
2100-3352 7 
0698-0098 5 
0757-0273 4 
0757-0407 6 

0757-0958 2 
0698-6426 5 
0757-0442 9 
0757-0442 9 
0757-0401 0 

0757-0401 0 
2100-3355 0 
0757-0474 7 
0698-7832 9 
0757-0442 9 

0757-0444 1 
0757-0438 3 
0757-0944 6 
0757-0944 6 
0812-0066 1 

0812-0066 1 
0757-0198 2 
0812-0045 6 
0757-0198 2 
0683-5105 4 

0683-5l05 4 
0683-5105 4 
0757-041 b I 
0683-llWi l 
0683-HM5 :l 

2100-3358 3 
2100-3358 3 
0683-1045 3 
0684-1021 7 
0684-1021 7 

0684-1021 7 
0757-0401 0 
0757-0401 0 
0760-0014 8 
2100-3207 1 

0757-0280 3 
0757-0442 9 
0698-0093 0 
0698-3200 7 

5061-1228 1 

0360-0535 0 
0360-0535 0 

1251-2229 3 
0360-0535 0 
0360-0535 0 
1'51-4045 5 

lH~0-0]% 6 
1820-0261 6 
1820-1796 4 
1820-1416 5 
1820-0668 7 

1826-0254 9 
1826-0254 9 

1902-0593 1 
1902-0668 1 
1902-0668 1 
1902-0668 1 
1902-0041 4 

1902-0041 4 
1902-0668 1 
1902-0668 1 
1902-0668 1 
1902-0026 5 

Qty Description 
Mfr 
Code 

RESISTOR 200 1% .125W F TC=0+-100 24546 
1 RESISTOR 4. 7 5% 2W PW TC=0+-400 75042 

RESISTOR 511 1% .125W F TC=0+-100 24546 
1 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 
5 RESISTOR 2.21K 1% .125W F TC=0+-100 24546 

2 RESISTOR 750 1% .125W F TC=0+-100 24546 
1 RESISTOR-TRMR lK 10% C SIDE-ADJ 1-TRN 28480 
1 RESISTOR 4. 51K 1% .125W F TC=0+-100 03888 
1 RESISTOR 3.0lK 1% .125W F TC=0+-100 24546 

RESISTOR 200 1% .125W F TC=0+-100 24546 

1 RESISTOR 27K 2% .125W F TC=0+-100 24546 
1 RESISTOR 213K 1% .125W F TC=0+-100 28480 

RESISTOR lOK 1% .125W F TC=0+-100 24546 
RESISTOR lOK 1% .125W F TC=0+-100 24546 
RESISTOR 100 1% .125W F TC=0+-100 24546 

RESISTOR 100 1% .125W F TC=0+-100 24546 
1 RES ISTOR-TRMR lOOK 10% C SIDE-ADJ 1-TRN 28480 
1 RESISTOR 243K 1% .125W F TC=0+-100 24546 
3 RESISTOR 909K 1% .125W F TC=0+-100 28480 

RESISTOR lOK 1% .125W F TC=O+-lDO 24546 

RESISTOR 12. lK 1% .125W F TC=0+-100 24546 
RESISTOR 5. llK 1% .125W F TC=0+-100 24546 

2 RESISTOR 6.8K 2% .125W F TC=0+-100 24546 
RESISTOR 6.8K 2% .125W F TC=0+-100 24546 

4 RESISTOR • 33 5% 2W PW TC=0+-800 75042 

RESISTOR • 33 5% 2W PW TC=0+-800 75042 
2 RESISTOR 100 1% • 5W F TC=0+-100 28480 
1 RESISTOR .15 5% 3W PW TC=0+-90 28480 

RESISTOR 100 1% • 5W F TC=0+-100 28480 
3 RESISTOR 51 5% .25W FC TC=-400/+500 01121 

RESISTOR 51 5% .25W FC TC=-400/+500 01121 
RESISTOR 51 5% • 25W FC TC=-400/+500 01121 
Rl.:SISTOR 511 1% .125W F TC=0+-100 24546 

\ Rl.SISTOR lOOK 5% .25W FC TC=-400/+800 01121 
Rl.SISTOR lOOK 5% . 25W FC TC=-400/+800 01121 

2 RESISTOR-TRMR lM 20% C SIDE-ADJ 1-TRN 28480 
RESISTOR-TRMR lM 20% C SIDE-ADJ 1-TRN 28480 
RESISTOR lOOK 5% .25W FC TC=-400/+800 01121 
RESISTOR lK 10% .25W FC TC=-400/+600 01121 
RESISTOR lK 10% • 25W FC TC=-400/+600 01121 

RESISTOR lK 10% . 25W FC TC=-400/+600 01121 
RESISTOR 100 1% .125W F TC=0+-100 24546 
RESISTOR 100 1% .125W F TC=0+-100 24546 

1 RESISTOR lK 2% lW MO TC=0+-200 28480 
RESISTOR-TRMR 5K 10% C SIDE-ADJ 1-TRN 28480 

RESISTOR lK 1% .125W F TC=0+-100 24546 
RESISTOR lOK 1% .125W F TC=0+-100 24546 

3 RESISTOR 10 5% lW MO TC=0+-200 28480 
1 RESISTOR BK 1% .125W F TC=0+-100 24546 

1 TRANSFORMER, DRIVE 28480 

TERMINAL TEST POINT PCB 00000 
TERMINAL TEST POINT PCB 00000 

CONNECTOR-SGL CONT SKT .033-IN-BSC-SZ 28480 
TERMINAL TEST POINT PCB 00000 
TERMINAL TEST POINT PCB 00000 
SOCKET-GROUND 28480 

1 IC 723 V RGLTR T0-100 04713 
1 IC MV TTL MONOSTBL 01295 
1 IC DRVR TTL DUAL 2-INP 27014 

IC SCHMITT-TRIG TTL LS INV HEX 1-INP 01295 
1 IC BFR TTL NON-INV HEX 1-INP 01295 

2 OP AMP GP 8-DIP-P 04713 
OP AMP GP 8-0IP-P 04713 

1 D!ODE-ZNR 43.2V 10% D0-15 PD=lW TC= +.08% 28480 
6 D!ODE-ZNR 200V 5% D0-15 PD-JW TC=+.088% 28480 

DIODE-ZNR 200V 5% 00-15 I'll lW TC"t·.O!l8% 28480 
D!ODE-ZNR 200V 5% 00-15 I'll lW I I> t. ll!l!l'Z 28480 

4 DIODE-ZNR 5.l!V 5% DO-/ I'll .~I·/ n: -.llO<J'l. 2!14fl0 

DIODE-ZNR 5. 11 V 5f, OD-J I'll . ~W IC ·-. 00<)';;. 2!M!l0 
D!ODE-ZNR 200V 5~1. IJ0-1!> I'll 11• IC '.ll!lilc·. 28~BO 
DIODE-ZNH 200V 5'/, DO-JS l•IJclW H:·.t .OH!l% 28480 
D!ODE-ZNR 200V 5% D0-15 i'U"lW TC=+.088X. 28480 

1 DIOOE-ZNR 36.5V 10% D0-7 P0=.4W 28480 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

C4-l/8-T0-201-F 
BWH2-4R7-J 
C4-1/8-T0-511R-F 
C4-l/8-T0-1213-F 
C4-l/8-T0-2211-F 

C4-1/8-T0-751-F 
2100-3352 
PME55-1/8-T0-4511-F 
C4-l/8-T0-3011-F 
C4-l/8-T0-201-F 

C4-l/8-T0-2702-G 
0698-6426 
C4-l/8-T0-1002-F 
C4-l/8-T0-1002-F 
C4-l/8-T0-101-F 

C4-l/8-T0-101-F 
21DD-3355 
C4-l/8-TD-2433-F 
0698-7832 
C4-l/8-T0-10D2-F 

C4-l/8-T0-1212-F 
C4-l/8-T0-5111-F 
C4-l/8-T0-6801-G 
C4-l/8-T0-6801-G 
BWH2-33/100-J 

BWH2-33/100-J 
0757-0198 
0812-0045 
0757-0198 
CB5105 

CB5105 
CB5105 
C4-l/8-T0-511R-F 
CB1045 
CB1045 

2100-3358 
2100-3358 
CB1045 
CB1021 
CB1021 

CB1021 
C4-1/8-T0-101-F 
C4-l/8-T0-101-F 
0760-0014 
2100-3207 

C4-l/8-T0-1001-F 
C4-l/8-T0-1002-F 
0698-0093 
C4-l/8-T0-8001-F 

5061-1228 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

1251-2229 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
1251-4045 

MC1723CG 
SN74121N 
DS3611N 
SN74LS14N 
SN7407N 

MC1741SCP1 
MC1741SCP1 

1902-0593 
1902-0668 
1902-0668 
l 902-0668 
1 '10?-0041 

I <J0?-0041 
1 <J02-0b6!1 
1902-0668 
1902-0668 
1902-0026 

7-7 



Manual Changes Model 1610B 

ADJUSTMENTS 

5-15. 6.T ADJUSTMENT. 

REFERENCE: 
Figure 5-4 and Service Sheet 6C. 

DESCRIPTION: 
This adjustment sets clock probe timing for the 1610B self test. 

PROCEDURE: 
a. Disconnect A16Wl from A6P2 (probe driver connector). 

b. Connect channel A of oscilloscope to A6P2, pin 3 and channel B to A6P2, pin 1. Set oscilloscope to 0.1 V, de 
coupling, de triggering on channel A, and 10 ns/div. 

c. Reconnect A16Wl to A6P2 and press SELF-TEST button on 1610B rear panel. 

d. Press FIELD SELECT key one time to enable keyboard test. 

A6C47 

TP10 QTP2 

OTP GND 

G G 
BB EhB 

NWKYC ti 
TP13 TP12 
GND • 12V 

D D 

U18 
NOT 

PRESENT 

01610-66522 

TP14 
-JV 

D 

DG 
-CJ3- -CJ4- -CJS- -C15- -CJ6-

C47 
L__J 

Figure 5-6. 6.T Adjustment Location 

A6P2 

f. Adjust A6C47 for :;,5 ns interval between rising edge of channel A waveform (A6P2, pin 3) and falling edge of 
channel B waveform (A6P2, pin 1); see figure 5-5. 

NOTE 

The repetition rate of the signal at A6P2, pin 3is very low. A storage oscilloscope or a viewing hood on 
a standard oscilloscope may be required to observe the signal edge. 

CHANNEL A -----41 
A6P2, PIN 3 OR 

CHANNEL B 

A6P2, PIN 1 l __ _ 

7-8 

I I l_IJ 
I 
I 
I 
I 
I 

---+-I ~>5ns 
I 

Figure 5-7. 6.T Adjust Waveform 

I I l 1 1..,1 __ _, 

I I 
I I 
I I 
I I 

--.l :~>5ns 
I I 

Figure 7-1. Replacement for Paragraph 5-15 

L 
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Figure 7-2. Replacement for Figure 8-11 (Sheet 6 of 6) 
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A 

BG 0BBG 
y y OICI0-11941 

SIZE~ ~ POSN --L7--

-R4- -R6-

MP4 

WARNING 

-R2- -RJ-
0 

"' 

-RS- -Al-

-R10- -R9-
-c1-
+ --c2--

--L1--

--R79-- -L2-

(;;;;\. . 
~ (Q9\ 

-C3- ~ 

...:t____ C4---

-R41-

I -R73- -C37-

----L5----
+ ---cs--

---C26--+ 

• -CR3-

03 
G1 

-C34-

"' I -R69- r.:-iecRS-
TE!_J 

-R76--C35-
-C36-

-R75-

-C33-

e 
-CR4-

-R65-

I 

"' I 
HI 

;;: 
I 

-R66-
11 

-R68- - Jl 10 I 
0-VR10- ~--------------' 

+ 
--C32--

-A81-

@3le 
-A82-

-R24-

•• 

--C40---

-VR12-e 

----L4----

--C13--~ 
-R26- CR8 

-R29-

-R30- G . 
-C14- -VR4--; 

-VR3-

-R28-

-C16-
-RJ4 - -R32-

-A35- -R36-

-C15--R43- !_CRl- -A13- -R25-

-R12- -.-C45--~~:~ 
-R83 - --R37--

-c20-

-C21-

-R45-

---C22---

·C23-

--C24 --

8 

-R84 -

--L6--

--C19---
-VRl-0 • -VR6-

-C27-
-RS4-
-ASS-

-R51-

-C42-
-A77-

-VAS- -C44-
e 

• -VR7-

..!_ VR8-

...!_VR9-

-C25-
-R47-
-A49-

-R48-

-C43-
- R78-

+ --CJB--

_+ __ C39--

-C31-

--R61--
--R64--

-C28- -R56-

-R58- -R57-

-R59-

P1 

-Ct7-
-R31-

-R33-

---C18--
-R22-

-R23-

-A16- -R21-

-R19- -R18-

-A15-

0 -cs-

-R20- ! 
;;: 

I I 
C:.::!) . 

0 

I 

+ 
---Cl--

--c10---

+ ---c•---
--R17--

+ ---c•---

--LJ--

2 EVEN NUMBERED PINS ON COMPONENT SIDE OF BOARD 

c D E F G 
A9 Component Locations (01610-66541) 

REF l GRID REF 1 GRID REF J GRID REF I GRID REF I GRID REF I GRID REF l GRID REF l GRID 
DESIG LOC DESIG LOC DESIG LOG DESIG LOG OESIG LOG OESIG LOG OESIG LOG OESIG LOC 

Cl T B-5 C26 T C-5 CR5 T D-5 03 T F-2 R12 T B-3 R37 T F-3 R62 T C-2 TPl I c 4 
C2 B-5 C27 C-3 CR6 B-3 03 F-2 R13 B-3 R38 B 2 R63 C-2 TP2 D-5 
C3 B-4 C28 C-2 CR7 A-2 04 A-5 R14 F-2 R39 B-2 R64 D-2 TP3 C-5 
C4 B-4 C29 c 3 CR8 G-4 05 B-5 R15 F-2 R40 B 3 R65 C-5 TP4 B-2 
C5 C-5 C30 C-3 DSl C-5 06 B-5 R16 F-3 R41 B 3 R66 c 4 TP5 C-3 
C6 G-2 C31 D-2 E-1 G-3 07 B-5 R17 G-2 R42 A-6 R67 D-5 Ul F-2 
C7 G-3 C32 C-4 Hl E-5 08 A-4 R18 F-3 R43 B 3 R68 C-4 U2 C-4 
CB F-2 C33 C-5 H2 G-3 09 B-4 R19 F-3 R44 B-3 R69 C-5 U3 D-3 
C9 G-2 C34 D-5 H3 G-3 010 B-2 R20 F-2 R45 B-2 R70 C-6 U4 B-3 
ClO G-2 C35 D-5 H4 G-3 011 A-2 R21 F-3 R46 B-2 R71 C-6 U5 B-3 
Cl 1 D-4 C36 D-5 H5 E-5 012 B-2 R22 F-3 R47 D-2 R72 C-6 U6 C-2 
C12 D-4 C37 D-5 Jl D-4 013 C-4 R23 F-3 R48 D-2 R73 D-5 U7 F-4 
C13 G-4 C38 D-2 Ll B-5 014 G-3 R24 D-4 R49 D-2 R74 c 5 VRl D-3 
C14 F-4 C39 D-2 L2 B-4 015 G 3 R25 C-3 R50 B-5 R75 C-5 VR2 G-3 
C15 F-3 C40 E-4 L3 F-1 Rl B-5 R26 F-4 R51 C-2 R76 C-5 VR3 G-4 
C16 F-4 C42 C-2 L4 F-5 R2 B-6 R27 F-6 R52 C-6 R77 C-2 VR4 G-4 
C17 F-3 C43 D-2 L5 E-5 R3 B-6 R28 F-4 R53 C-3 R78 D-2 VR5 [,-3 
ClB F-3 C44 D-3 L6 C-1 R4 B-6 R29 F-4 R54 C-3 R79 A-4 VR6 D-3 
C19 E-3 C45 C-3 L7 G-6 R5 B-6 R30 F-4 R55 C-2 R80 F-6 VR7 E-3 
C20 B-3 C46 B-3 MPl E-5 R6 B-6 R31 F-3 R56 D-2 R81 C-4 VR8 E-3 
C21 B-3 C47 F-2 MP2 G-5 R7 B-6 R32 F-4 R57 D-1 R82 C-3 VR9 E-3 
C22 B-2 CRl B-3 MP3 G-3 RB B-5 R33 F-3 R58 C-2 R83 D 3 VRlO C-4 
C23 A-2 CR2 D-3 MP4 E-6 R9 B-5 R34 F-3 P.59 D-1 R84 C-3 VRl 1 E-4 
C24 B-1 CR3 C-5 01 E-5 RlO B-5 R35 F-3 R60 C-2 Tl D-4 VR12 E-4 
C25 D-3 CR4 c 5 02 F-5 Rl 1 B-4 R36 F-3 R61 D-2 

Figure 7-3. Replacement for A9 Component Locations 
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r;o A9 01sPLAY DRIVER Assv (o1s10-sss41i 

11,v 
.----------R79 --------- ''"' s0c I 
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I 75UH 0 lUI 
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70 
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L1 
3.3UH 
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Vfl 
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100 
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IC SUPPLY CONFIGURATION 

PARTS ON THIS SCHEMATIC 

P/O AS 

C1·5 
CR1 
OS1 
L1·2 
PIO Pl 

04-9 
Rl 13, 79 
TP3 
P/Q U4,5 
VR13 

ICS ON THIS SCHEMATIC 

REF DES HP PART NO. 

U4 1820·1416 
U5 1820·0668 

MFR PART NO. 

SN74LS14N 
SN 7407 

1610A-008A-08-79 

I 

TTL O/C 
ORIVE ~'.'.JIUlIU 

ON I I I I I I I 

TTL 0/C 
ORIVE 

I I : I I I I 
I I I I I I I 
I I I I 

,5v --"-''""" 
I I 

NORMAL 1 1 

i-36V 
BLANK 

I I 
I I 

ov----1_1_ 
1 I I 
I I I 

I I 
I I I 

BRIGHT I 

: I I r"I ------. 

Figure 7-1. Replacement for Figure 8-13 (Sheet 2 of 6) 
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Model 1610B 

• 12 6V 

cs + C47 

SOUFP 

- 12V 

C45 
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•5V 

NOTE REA R FRAME 
BO TT OM VIEW 

R14 
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ICS ON TH IS SC HE MATI C 

REF DES HP PAR T NO. MFR PAR T NO 

Ul 1810·0196 MC 1723CG 
U1 1810·026 1 SN 741 11N 
U3 1810·1796 OS3611N 
Ul 1820·0254 MC 174 ISC PI 

R21 
1100 

RBO 
5000 

R23 
1100 

• 

C9 
SOUF 

R22 
1100 

+ 

C10 
10UF 

VERTICAL SWEEP 
GENERATOR 

R34 
51.1K 

C16 
1000 

+12.6V 

- 12V 

_1951 
') 

~__,,__ __ _,. ___ _, _______ __,,__ ____ ....-410 

I 
I 

I 
I 

' 1961 ,,. 
P/OW10 !...--
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P/O A9 CHASSIS 

C6· 19, 32·37. 40, 44, 45 P/O l1 
CR1·5 09 
L3·5, 7 Vl 
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GJ.J, 13-15 
R14·37. 65 ·76, 80·84 PIO Al I 
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P/ O Jl.1 .3 TP l , 2 
U1 ·3, 7 
VRl 11 

R35 
SUK 

Manual Changes 
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I 
I 

P/O J2 I (51 

:~ 
I (1 

R37 I 
4.7 

:::,I-
- 12V 

015 C13 
4700 

WARNING 
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l CR4 
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~ 8A C35~ 1000 
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+38V 
FO CUS 
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-~~~~~~~~-

Figure 7-5. 
R eplacement for Figure 8-13 (Sheet 6 of 6) 

7-13/ (7-14 blank) 
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Manual Ch anges 
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Replacem y .ent for Figure 6-1 (S igure 7-6. heet 2 of 2) 
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SERVICE SHEET 3 

PRINCIPLES OF OPERATION 

Switching Power Supply Description. The switching 
supply provides +5 V and-5.2 V to the rest of the instru­
ment. The +5 V supply is a true pulse-width modulated 
switching supply that operates from 25 to 30 kHz while 
the -5.2 V supply is actually a linear regulator whose 
unregulated de input comes from the secondary winding 
of the +5 V switching transformer. Both supplies have 
fold-back current limiting and over-voltage crowbar pro­
tection circuitry. The +12 volts INT and-12 volts INT 
are developed for use throughout the switching supply 
so it can be independent from other supplies in the 
16108. The two internal supplies are developed through 
T3 whose secondary is full-wave rectified and applied to 
two, three-terminal regulators, Ul and U2. The outputs 
of these regulators provide the +12 volt internal and-12 
volt internal supplies. A18RV1 and A18RV2 are voltage 
variable resistors which suppress high-voltage tran­
sients and static over-voltage conditions from the ac line 
input. 

The +5 volt pulse-width modulated switching supply 
operates as follows: the ac line voltage is rectified to 
provide a ±160 V which is alternately switched across 
the primary of switching transformer A18T2 by A18Q2 
11-nd A18Q3. The secondary of the transformer is recti­
fied by CR2 and CR3 and filtered by A18A2L2, and 
A18A2Cl 7; this is the actual +5 V output. It is fed back to 
sensed by the pulse width modulation control circuitry. 
The pulse width (duty cycle) of the switching transistors 
is then increased if the voltage is too low or decreased if 
the voltage is too high. 

The ac line voltage is applied to bridge rectifier CR5. 
This rectifier along with a A18Al Cl and C2 are either 
connected as a voltage doubler for 110 V operation or as 
a fullwave bridge rectifier for 220 V operation. Thermal 
resistor A18A1RT1 is used to reduce high surge currents 
when power is first applied and A18Cl and C2 are 
charging. 

Pulse-width modulation control circuitry is contained in 
A18A2Ul which contains such functional components 
as an oscillator, reference amplifier voltage-sense ampli­
fier, current-limit amplifier, and a dead-time control 
comparator. The oscillator runs at a fixed frequency (set 
by R23 and C14), so the oscillator will run between 25 
and 30 kHz. The oscillator produces a sawtooth wave­
form on Ul pin 5 that is used in pulse-width modulation 
generation. 

The reference voltage output (approx 5 V de) is used by 
the +5 volt supply, the remote shutdown, and the crow­
bar circuitry. The voltage sense amplifier senses the 
difference between the reference voltage and the present 
value of the +5 V supply. This voltage is amplified and 
applied to the comparator where it is compared with the 

sawtooth waveform from the oscillator. Depending on 
the value of the output of the voltage sense amplifier, the 
output of the comparator will be a fixed pulse width 
signal. This signal is applied to an AND gate along with 
the output of the dead-time control comparator. The 
dead-time control comparator provides a certain amount 
of time when neither of the switching transistors are on, 
i.e., dead time. This dead time is determined by compar­
ing a fixed voltage developed through a current source 
which is fed into R16 and the voltage sawtooth wave­
form coming from the oscillator. If the remote shutdown 
is activated, Q2 will turn on and provide a high positive 
voltage on the input of the dead-time controller. This 
yields 100% dead time, and the supply will be shutdown. 

The current sense amplifier senses the voltage drop 
across current sensing resistor R45. If the voltage drop 
across R45 becomes too large, the current limit amplifier 
output voltage will override the output of the voltage 
sense amplifier and the pulse width of the signal from 
the comparator will be decreased proportionally. The 
output of the AND gate in Ul clocks a T flip-flop and is 
also applied to two AND gates which drive output buffer 
transistors. The T flip-flop alternately selects one of the 
outputs to be active. These signals are applied to two 
driver transistor stages contained in U2 which drive the 
primaries of two isolation transformers. The outputs of 
these transformers drive the bases of two transistors 
which alternately switch the plus and minus 160 volts de 
across the primary of A18T2. The +5 volt crowbar circuit 
continuously monitors the +5 volt output. If this output 
goes above approximately +6.3 volts, the crowbar circuit 
will trip and SCR A18Q4 will turn on, thus shorting the 
output of the supply to ground. When an overvoltage 
occurs, the input on pin 2 ofU5 will be above the 2.6 volt 
level. This will turn the transistor off and allow the 
current source to start charging ClO. When ClO charges 
above the 2.6 volt level, the SCR will be turned on; it will 
also be turned on if the input on pin 5 is ever at a TTL 
high, which occurs if the -5.2 volt crowbar is ever 
activated. 

The output of the switching transformer secondary is 
rectified by CRl and CR4 to provide the de input to the 
-5.2 V regulator. This rectified output is filtered by L3 
and C18 which produce approximately -10 V de. The 
-5.2 V regulator is contained in U3. The reference volt­
age is developed through an internal current source (set 
by resistor R31) and is applied through R29 and R49. 
R49 is adjusted to give a correct voltage drop to yield an 
output voltage of -5.2 volts. 

Current limit amplifier U4 amplifies the voltage drop 
across current sensing resistor R46. If the voltage drop 
becomes too large, the output ofU4 will go positive and 
CRl will turn on, thus folding back the power supply. 
The -5.2 volt crowbar circuit works essentially the same 
as the +5 volt crowbar circuit. 

Switching Power Supply Troubleshooting. The +5 volt 
pulse width modulated section of the switching power 
supply must be operational, before the -5.2 volts power 
supply will operate. Therefore, the +5 volts pulse width 
modulated switching supply must be checked and 
repaired first. The pulse width modulation control cir­
cuitry may be tested without applying any ac voltage. 
Instead, a + 15 volt supply should be applied between 
Test Point 3 (ground) and Test Point 1. This should 
allow the+ 12 volt internal supply and the control circui­
try to operate. With this voltage applied, waveforms A 
through G can be checked. When these waveforms are 
correct, the ac line should be connected to the supply 
through a Variac. With the+ 15 volt supply still applied 
between A18Al TP3 and TPl, the line voltage should be 
gradually increased while monitoring the line current. 
If excessively high current does occur, waveform H 
should be monitored. If this waveform is excessively 
large, a short on the secondary of Al8T2 should be 
expected. If this waveform is not excessively large, the 
input line rectification circuitry should be checked. 
When the +5 volt portion of the switching supply is fully 
operational, the -5.2 volt supply may then be checked. 

Certain power supply functions may be disabled to help 
in problem isolation. When disabling these various cir­
cuits, the power supply outputs should be disconnected 
from the 1610B to prevent damage to certain compo­
nents. Both power supplies may be brought up without 
an external load. Various circuit functions may be dis­
abled as follows: the +5 volt crowbar and-5.2 volt crow­
bar circuits may be disabled by disconnecting the cable 
that goes to A18Q4 and Q5 respectively; the remote shut­
down feature may be disabled by lifting one end of 
A18A2Rl9, the +5 volt current limit may be disabled by 
lifting one end of both Al8A2R5 and Al8A2R3. The -5 
volt current limiting may be disabled by lifting one end 
of both A18A2R27 and R28. 
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A18AI Component Locations (01610-66537) 

01610-66538 
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Manual Changes 
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AC 
LINE 

SET 
LPOP 

4.5V TO 9.5V 
RESET 
CIRCUIT 

AlO 

Model 1610B 

LPOP 

+5V SWITCHING SUPPLY t-~...._ _____ .:...::_:~ 
-5.2V 

Al8 

REMOTE 
SHUTDOWNlf---lr----<~f-------~ 

Tl 

BRIDGE 

2A 

REF VOLTAGE 

+12.6 REG 

'---.. REF VOLTAGE 

-12V REG 

AlO 

AlO 

CONNECTOR 
ON All BOARD 
SEE NOTE 1 

+12.BV 

+20V UNREG. 

+5V.+12.6V 
and -12V 
SUPPLY 
INTERLOCK 

-12V 

+ 5v ----'II CIRCUIT 

? HV ADJ 

+ 30 T0+40V REG 

AlO 

AlO 

LINE SYNC 

+30 T0+40V 

NOTE 1 THIS CONNECTOR MAY BE MOVED TO DISABLE THE REMOTE SHUTDOWN 

[ ~:~~:~!?~] ASSEMBLY A5 MUST BE REMOVED BEFORE MOVING THIS CONNECTOR 
TO PREVENT POSSIBLE DAMAGE TO MEMORY CIRCUIT. 

Block Diagram, 1610B Power Supply 

Figure 7-7. Replacement for Figure 8-8 (Sheet 1 of 2) 

LPSF 



Model 1610B 

TEST CONDITIONS FOR 
WAVEFORMS 

0 THROUGH -0 
1 . NO AC POWER AP­

PLIED. 
2 A + 15VT0 130V 

SUPPLY AT APPROX 

200mA CONNECTED 
BETWEEN A18A1TP1 

AND A18A1TP GND. 
3 NO LOAD ON +5V 

or - 5 .2V OUTPUTS 

TEST CONDITIONS FOR 
WAVEFORMS 

0 THROUGH \ii 
1. FULLACLINEVOLT­

AGE APPLIED. 
2 . +5V AND - 5 .2V 

MUST BE CONNECT­
ED TO THE 16 10B 
AND ALL BOARD 
ASSEMBLIES IN­
STALLED. 

01 ' 
: 17 µS: 

I 3V __ , _ //)- _
71 

_ 
7 

ov - __ / _ -~- -~- -

01 I 
115 µSI 20 µS 
I I I 

+ 18V __ /l ___ ([ 
+.7V _ - _L_J L ov -Gooo --- -- ---

I I 

'0 1 I I 
I 20 µS I 1 5 µS I 

-7V_~--r---

+.7V __ __ ~ 
ov - - - - - - - - - - - - - - -

0, 115 I I 20 µSI µS1 +80V ____ 

0 
. 

ov _ _J _ l:-, ___ _ 
BAD: A 1 802 OPEN 

BASE-EMITIER 

0, ' 
115 µS' 20 µS 
I I 

+60V--f\- - _ _ f\ 
ov __ --~ 'vt_ 

BAD: A 1803 OPEN 
BASE-EMITIER 

0 1 I I 

: 15 µs: 20 µS : 
+1v ___ 

1 
+7v _ _f __ _ 

ov - - - - - - - - - - - -

+~~~-~ 
ov =-----------~ 

BAD: A 1802 SHORTED 
BASE-EMITIER 

01 I 
115µSI 20µS 
I I 

- 11v_ /7'_ 7 + 1 v _~ ___ --=-=-=-=-= __ -=-

ov BAD A 1 803 SHORTED 
BASE-EMITIER 

Vl1 I I 
115 µSI 20 µS 11 5 µS I 20 µS I 

I I I I I 
+47 mA_ 

0 mA __ -f~-~-~h--
- 80mA_ ~ _L __ r 

GOOD 

I 
115 µSI 20 µS I 
I I I 

+47 mA 

,:::~~-
GOOD 

0 I I 
35 µS I 17 µSI 

I I 

- 31 mA_ _ __ 

-6:::-~ 
BAD: A1802 OR A18A1T2 

RESERVED 

~· 
I I I 

20 µs 115µSI 
I I 

-21mA_ 1=-~-r---0 mA - - y __ -_ V 
-50 mA BADA1So30R A18A1T1 

REVERSED 

I 
17 µs I 

I 

+ 10V_ 

ov3v=J~ 

'NOTE: AN HP 1110A AC CURRENT PROBE MAY BE USED FOR THESE 
WAVEFORMS. WHEN TERM INATED INTO 50 OHMS, OUTPUT WILL 
YIELD 3 .1 AMPS/VOLT. 

Waveforms for Schematic 3 
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Figure 7-8. 
Replacement fur Figure 8-8 (Sheet 2 of 2) 
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Manual Changes 

6 

5 

4 

3 

2 

1 

A 

REF I GRID REF l GRID 
DESIG LOC DESIG LOC 

C1 
l 

B-4 T C-2 C19 
C2 C-6 C20 B-3 
C3 A-5 C21 C-5 
C4 F-5 C22 D-3 
C5 D-4 C23 D-3 
C6 B-3 C24 E-4 
C7 C-4 C25 E-3 
ca D-4 C26 E-5 
C9 E-4 C27 C-2 
C10 A-6 C28 E-3 
C11 D-3 C29 D-2 
C12 D-5 C30 B-2 
C13 E-4 C31 B-2 
C14 C-3 C32 F-5 
C15 B-2 C33 E-3 
C16 B-2 CR1 B-4 
C17 B-2 CR2 B-3 
C18 B-2 CR3 B-3 
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01610-66535 

B 

REF 
DESIG 

CR4 
CR5 
CR6 
CR7 
CR8 
CR9 
CR10 
CR11 
CR12 
CR13 
F1 
F2 
F3 
F4 
J1 
JR1 
P1 
01 

J.''0'1 - ~ = N-a: a: CC N a::C 
I I I u I ! 

o©. + 

:. c!.G co,... ... cs 
a: - a: u a: u 
I I I 

P1 

·1·118 0 .. M NC") 
in.-r-NNQ4 
a: 0 a: uu 
I I I I I 

15 KV LINE 
r;;;;-i PR1 +12.6V GND -12V SYNC LPOP 
L.::.JC a a a a a 

TP2 TPJ TP4 TPS TP6 TP7 

I I J,b006 co,.....,. - .,.. C4 

'~Cf 'f a: 

! ~LJJ.~2 J.J, I 
"'1 a: ~ D cc ~ 

I I I:::"' u 
' I 

-R63-

-R64-

PINS 23 THRU 44 ON CIRCUIT SIDE OF BOARD 

c D E F 
AlO Component Locations (01610-66535) 

I GRID REF I GRID REF I GRID REF l GRID REF l GRID 
LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC 

T T T I I 
D-3 02 D-4 R16 C-5 R34 B-2 R52 E-5 
F-3 03 D-4 R17 C-4 R35 B-2 R53 B-2 
C-4 04 D-3 R18 F-4 R36 B-2 R54 F-3 
D-3 R1 B-6 R19 E-3 R37 E-3 R55 E-3 
C-2 R2 D-5 R20 F-4 R38 E-3 R56 E-4 
E-5 R3 F-4 R21 D-3 R39 A-5 R57 D-3 
D-4 R4 D-5 R22 D-3 R40 C-2 R58 F-4 
F-3 R5 D-4 R23 D-3 R41 C-2 R59 E-4 
D-2 R6 E-5 R24 E-3 R42 B-2 R60 o·-3 
B-2 R7 E-5 R25 C-5 R43 A-5 R61 D-2 
C-6 RB E-4 R26 E-3 R44 B-2 R62 C-2 
D-6 R9 D-6 R27 A-5 R45 B-5 R63 E-2 
D-6 R10 E-5 R28 E-3 R46 A-5 R64 E-2 
D-6 R11 E-5 R29 B-2 R47 A-5 R65 E-5 
B-5 R12 E-5 R30 B-2 R48 A-6 R66 B-3 
C-3 R13 D-3 R31 B-2 R49 E-5 R67 B-2 
C-1 R14 E-4 R32 B-2 R50 C-3 R68 C-5 
D-5 R15 A-6 R33 B-2 R51 E-4 R69 B-3 

T?1 B-6 

Figure 7-9. AlO Component Locations (01610-66535) 

REF I GRID 
DESIG LOC 

T 
TP2 E-6 
TP3 E-6 
TP4 E-6 
TP5 E-6 
TP6 F-6 
TP7 F-6 
U1 A-6 
U2 E-5 
U3 E-3 
U4 E-3 
U5 C-2 
U6 C-2 
VR2 D-3 
VR3 A-5 
VR4 B-5 
VR5 B-5 
VR6 E-5 
VR7 D-5 
VRB E-4 
VR9 D-3 
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Figure 7-10. 
Replacement for Figure 8-9 (Sheet 2 of 4) 
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Table 8-1. 16JOB Schematic Functional Breakdown 

Overall Schematic Assembly Display Section Schematic Assembly 

Tap Changer 2 AltJ Display Clocks 7A A5 
+GV, -5.2 V Power Supply :1 AIH Display Counters 7B A5 
-12V, +12.6 V and +20 unreg. Microprocessor /Display RAM 7C A5 

Power Supply tJA AIO Alphanumeric and Graph 
+:lO - -40 V Power Supply, Line Video Logic 7D A5 

Sync Generator, Reset (LPOP) Video Drive (Z-axis) BA A9 
Generator tJB A IO Horizontal Sweep BB A9 

Mother Board I All Vertical Sweep and High 
System Clock 7 J\ AfiO Voltage BC A9 

Data Acquisition Section 

Threshold Circuits 9A Al 
Clock Control 9B Al 

Control and 1/0 Section Internal Clock (Strobe) 
Generators llA A3 

( ~ounter /Latches 9C Al 
Microprocessor Clocks (ii\ J\(i Trigger Memories lOA A2 
Microprocessor and Program Sequential Trigger lOB A2 

RO Ms liB J\(j Trace Only States Circuit lOC A2 
Microprocessor/Display RAM 7C J\:) Memory Address Counters and 
Keyboard Control, Reae Panel Control, Trace Point Latch and 

Probe Driver Control, State/ Post Trace Point Counters llC A3 
Time Counter Reset, Beeper, High Speed Data Memories and 
Printer Interface, State/Time Counters llB A3 

Delta Timer (Interrupt) (iC Ali Microprocessor Interface (Flags, 
Keyboard :i J\ 12 Data, Trace Point Latch, 
Rear Panel Probe Driver 12 J\ J(j Present Address Latch) llD A:l 
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Model 1610B Service 

SECTION VIII 

SERVICE 

8-1. INTRODUCTION. 

8-2. This section contains information for troubleshoot­
ing and repairing the Model 1610B Logic State Analyzer. 

8-3. Block diagrams, schematics, component location 
figures, and other service data are provided on fold-out 
Service Sheets in this section to help you in servicing the 
1610B. 

8-4. PRINCIPLES OF OPERATION. 

8-5. Basic principles of operation are provided with 
block diagrams at the beginning of this section. Figure 
8-1 is a simplified diagram of the complete instrument. 
Detailed block diagrams of the four main sections of the 
instrument are presented in figures 8-2 thru 8-5; these 
diagrams are also shown (on a smaller scale) adjacent to 
schematics on the Service Sheets. Shaded areas indicate 
which portion of the diagram is contained on the related 
schematic. 

8-6. LOGIC CONVENTION. The positive logic conven­
tion is used for logic variables and circuits within the 
1610B. Positive logic convention defines a logic 1 as the 
more positive voltage (high) and a logic 0 as the more 
negative voltage (low). Integrated circuits in the 1610B 
are transistor-transistor-logic (TTL). 

8-7. MNEMONICS. Signals in the 1610B have been 
assigned mnemonics that describe the active state and 
function of the signal line. A prefix letter (H, L, P, or N) 
indicates the active state of the signal, and the remain­
ing letters indicate its function. An H prefix indicates 
that the function is active in the high state; an L prefix 
indicates that the function is active in the low state. 
Mnemonics with no L or H prefix should be assumed H 
unless a bar is over it indicating an L. For edge­
controlled devices, the prefix "P" indicates that the func­
tion is active on the positive-going transition; prefix "N" 
means the function is active on the negative-going 
transistion. Mnemonic functional definitions are listed 
alphabetically in table 8-2. 

8-8. TROUBLE$HOOTING. 

I WARNING I 
Read the Safety Summary at the front of this 
manual before troubleshooting the instru­
ment. 

8-9. The most important prerequisites for successful 
troubleshooting are: (1) an understandingofinstrument 
functional operation and (2) the correct use of front­
panel controls. Suspected malfunctions may be caused 
by improper control settings. Before troubleshooting, 
refer to the 1610A/B Operators Guide for an explanation 
of controls, connections, and general operating informa­
tion, and to the Service Sheets in this section. 

8-10. If trouble is suspected, visually inspect the instru­
ment. Look for loose or burned components that might 
suggest a source of trouble. Verify that all circuit board 
connections are making good contact and are not short­
ing to an adjacent circuit. Attempt to complete the Per­
formance Tests in Section IV. If no obvious trouble is 
found, check the instrument power-supply voltages and 
external line voltage before any extensive trotibleshoot­
ing. 

8-11. Troubleshooting should be done by sections; i.e., 
A5, A6, and A9 comprise the display section and can be 
serviced with the acquisition circuitry (Al, A2, and A3) 
removed. 

8-12. OPERATION VERIFICATION. The 1610B self-test 
feature provides some diagnostic capability as well as 
operational verification. Refer to Section IV. 

8-13. 1610B BASIC BLOCK DIAGRAM DES­
CRIPTION. {See figure 8-1.) 

8-14. The 1610B consists of four main functional blocks: 
Power Supply, Control and I/O, Display, and Data 
Acquisition. 

8-15. POWER SUPPLY. The power supply accepts ac 
line voltage and provides other circuits with the follow­
ing de voltages: +5 V, -5.2V, +12.6V,-12V,+30to+40 V 
regulated, and +20V unregulated; it also provides the 
LPOP and Line Sync signals. LPOP is generated when­
ever there is a power failure on the +5 V supply or when 
power is first turned on. This signal goes to the control 
and I/O section where it initializes the 6800 µP (micro­
processor) and I/O circuitry. Line Sync is a line­
frequency squarewave that is generated to synchronize 
display frequency with line frequency. This prevents 
beating one frequency with the other which would cause 
the display to jitter. 
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Service Model 1610B 

Table 8-2. 1610B Mnemonics 

Mnemonic Description 

AO-A11 Multiplexed address lines for µP (microprocessor) and display RAM. Can contain either 
display address information or µP address information. 

ADDRESS STROBE Complementary strobe signals that are used to select between the memory address counter 
outputs and the µP address bus for addressing the high speed memory. 

BD28-31 Binary Data 28-:31. ECL signals from the master data latch. These signals are used either 
as binary data when the 1610B is gathering data or asaddressinputtotheclock slope and 
qualification memory when the µP is loading memory. 

BRK-C Break Count. High on terminal occurrence of selected sequence or trace point term. 

BRK-E Break Event. High when selected sequence or trace point term occurs. 

CO-C7 Column Selects 0-7. Each column select is a set of decoded uP write addresses. 

CLACQ Clear Acquisition. I ,oads state time counters so they are in a known state for signature 
analysis. Used only during trace test. 

CLINT Clear Interrupt. A decoded µP write address used in conjunction with LAO to either clear 
the interrupt flip-flop in the delta timer or to clear the new key flag on the keyboard. 

CLK1, CLK2 Clocks 1 and 2. Clock signals which occur whenever the qualified edge of the master clock 
occurs. These clock signals are used to drive the strobe generator circuits. 

CLKJ Clock J. Clock signal coming from the Clock J input of the clock probe. 

CLKK Clock K. Clock K Hignal from the clock probe. 

CLKL Clock L. Clock L signal from the clock probe. 

CLKM Master Clock. Master clock signal to master clock slope detector. 

COUNT STROBE Strobe signal used to clock trace point address latch and state time counters when in state 
mode. 

CP1-CP3 Clock pulses 1-:{. Synchronize clock pulses that clock state time counter circuitry. 

CS STROBE Chip select strobe. Strobe signal used to drive chip enables on high-speed memory during 
data acquisition write cycle. 

DO-D31 Data bits 0 to :11. :12 channels of data coming from the data probes. 

DAO-DA10 Display addresses 0 through 10. Address information coming from display circuitry used 
to address display data from display RAM. 
Alternately selected with microprocessor address bus for addressing the dynamic RAM. 

DMC Delayed Master Clock. Master clock signal that is used to latch data into the master data 
latch. 

DSA CLK Digital Signature Analysis Clock. Clock signal that is used when troubleshooting with 
digital signal analyser. 

DSP Display portion. Timing signal which is used to alternately select between µP addressing 
and display addressing of the dynamic RAM. When high, this signal selects the display 
addresses to be presented to the dynamic RAM. 
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Mnemonic 

OTC 

EHR SR 

ELMR 

EOC 

EOS 

GND SENSE 

GRF 

H10MHZ 

HGRFE 

HADL 

HALT 

HCAD 

HCQ1, HCQ2 

HCSTP 

HDO-HD7 

HDBE 

HOWS 

HKDO-HKD5 

HKYDN 

HNJQ 

HNKQ 

Service 

Table 8-2. 1610B Mnemonics (Cont'd) 

Description 

Dot Clock. Clock signal at video dot frequency (10 MHz) that clocks the alphanumeric shift 
register and the Y-position counters. 

ECL High Run State Recognition. ECL version of HRSR. 

ECL Low Master Reset. ECL version of LMR. 

End of Character Column. Signal goes true after all 7 columns of a particular character 
column have been scanned. 

End of Scan. Signal goes through at the completion of a vertical scan. 

Ground Sense. Signal used to sense the reference potential for the +5 volt power supply. 

Graph. Signal is true when beam is in graph portion of display. Enables graph comparator 
and X-position counters when true. 

High 10 Megahertz. This signal controls whether rear-panel probe driver is in 10-MHz 
count mode or in µP load mode. When true, the probe driver is in 10-MHz count mode. 

High Graph Enable. When true, graph comparators are enabled. This signal goes true 
when the µP has stored a high in bit DO of the graph enable location in the dynamic RAM. 

High Address Load. Signal is true when the µP is addressing trigger memories and 
sequencing circuitry during load cycle before run. 

Halt. Signal goes true when µP halts the data acquisition circuitry. 

High Count Address. Signal increments input latches during data acquisition circuitry 
setup. 

High Count Qualified 1 and 2. When both these signals are in the true state, it indicates 
that the count state term is present. 

High Clock Stopper Out. This signal is true when the 1610B is not searching for a trace 
point, and it may be used to stop the clock of the system under test during this time. The 
signal is applied to the Measurement Enable Output'(-). 
High Data 0-7. True version of the µP bidirectional data bus. 

High Data Bus Enable. TTL timing signal to the µP equal to complement of <P 1. 

High Disable Write Strobe. Trueaftertracepointplusrequirednumberofwordshave been 
stored in the high-speed data acquisition memory. When true, the write strobes are 
disabled and the storage of data in the high-speed memory is halted. 

High Key Data 0 through 5. These 6 lines hold the code of the key that the keyboard is 
currently scanning. 

High Key Down. This signal is true whenever a key on the keyboard is pressed. It is read by 
the µP to see if any key on the keyboard is currently pressed. 

High Negative Slope J Clock Qualified. Signal is true when qualifiers for the negative 
slope of the J clock are in the specified state. 

High Negative Slope K Clock Qualified. Signal is true when qualifiers for the negative 
slope of the K clock are in the specified state. 
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Table 8-2. 1610B Mnemonics (Cont'd) 

Mnemonic Description 

HNLQ High Negative Slope L Clock Qualified. Signal is true when qualifiers for the negative 
slope of the L clock are in the specified state. 

HPJQ High Positive Slope J Clock C~ualified. Signal is true when qualifiers for the positive slope 
of the J clock are in the specified state. 

HPKQ High Positive Slope K Clock Qualified. Signal is true when qualifiers forthe positive slope 
of the K clock are in the specified state. 

HPLQ High Positive Slope L Clock Qualified. Signal is true when qualifiers for the positive slope 
of the L clock are in the specified state. 

HPOP High Power On Preset. Signal is true when +5 volt supply drops below a certain preset 
level. 
It is used to initialize the µP and I/O circuitry whenever there is a +5 volt failure or when 
power is first turned on. 

HREN High Restart Enable. This signal is controlled by the µP and is set to the true state when 
the restart term on the trace menu is turned on. 

HREQ High Read Request. Signal is true when the µPis reading from one of the high-speed data 
acquisition circuitry addresses. 

HRSR High Run State Recognition. Signal is true during a data acquisistion run. When true, it 
enables data acquisition circuitry to gather data. When false, it allows the µP to set up data 
acquisistion circuitry. 

HRST High Restart. Signal is true for approx 40 ns when a sequence is restarted. 

HRUN High Run. Signal is true during data acquisition run. 

HSE High Strobe Enable. Synchronized enable pulse for measurement, trigger and index 
strobes. 

HSN Horizontal Sync. Occurs at the end of the final scan of display. Synchronizes horizontal 
sweep generator. 

HTP High Trace Point. Signal is true whenever sequence plus trace point term is found. 

HTPF High Trace Point Found. Latched version ofHTP. When true, this signal indicates that the 
trace point for the current run has been found. 

HTRIG High Trigger. Signal is true for approx 50 ns whenever sequence plus trace point has been 
found. 

LAO-LA15 Low Address 0-15. Inverted version of µP address bus. 

LBUP Low Brighten Up. Z-axis signal used in graph mode to intensify certain dots on the graph 
display. 

LCAD Low Card Address. When true, this signal indicates that the µPis accessing dynamic 
RAM on Display Control Board A5. 

LCSTP Low Clock Stopper. Complement of HCSTP. This signal is applied to the Measurement 
Enable Output(+). 
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Mnemonic 

LCT 

LDO-LD7 

LDMS 

LFLG 

LHALT 

LINE SYNC 

LIRQ1 

LIRQ2 

LMR 

LNWKY 

LPCTL 

LPDO-LPD6 

LPOP1 

LPOP2 

LPSF 

LPSYN 

LRDKB 

LRSR 

LRSRT 

LRUN 

LSEQ 

Service 

Table 8-2. 1610B Mnemonics (Cont'd) 

Description 

Low Count Time. Signal controls state time clock selector and selects either the 10-MHz 
standard or the index strobe to clock the state time counters. When low, the 10-MHz 
standard is selected. 

Low Data 0-7. Inverted version of microprocessor bidirectional data bus. 

Low Disable Measurement Strobe. Complement of HDWS. When true, it disables 
measurement strobe signal. 

Low Flag. When true, it indicates that the 9876A printer has acceptted data and is busy 
processing data. 

Low Halt. Control signal for the µP. When true, this signal halts data acquisition run. 

Line Sync. Line frequency TTL square wave used to synchronize display circuitry with 
line frequency. 

Low Interrupt Request 1. Interrupt signal to the microprocessor's maskable interrupt 
input. This signal can be driven by either the delta timer or the HP-IB circuitry. 

Low Interrupt Request 2. Interrupt signal to nonmaskable interrupt input to the µP. This 
input is driven true when the START button on the rear panel is pressed. 

Low Master Reset. This signal is driven true by the µP before initiating a run. When true, it 
initializes the data acquisition circuitry. 

Low New Key. Signal from keyboard indicating that a new key has been pressed since the 
last time the µP read the keyboard status. 

Low Printer Control. Control signal from µP to printer. When true, it indicates that the 
data on the printer data lines is valid. 

Low Printer Data 0-6. Signal lines carrying printer data from 1610B to printer. 

Low Power On Preset 1. Complement of HPOP. 

Low Power Preset 2. Buffered version of LPOPL 

Low Power Supply Fail. Shut down signal to switching supply. Signal will be true if-12 
volt supply does not come up within a fixed period of time after the +5 volt supply comes up. 

Low Processor Sync. When true, this signal indicates that both the µP data bus and and 
the µP address bus contain valid information. 

Low Read Keyboard. When true, it indicates that the µP has read the keyboard. This signal 
resets the new key flag. 

Low Run State Recognition. Complement of HRSR. 

Low Restart. When true, it indicates that the restart term is present. 

Low Run. Complement of HRUN. 

Low Sequence Complete. When true, it indicates that all sequence terms have been found 
and the data acquisition circuitry is looking for the trace point term. 
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Table 8-2. 1610B Mnemonics (Cont'd) 

Mnemonic Description 

LTPF Low Trace Point Found. Complement of HTPF. 

LWAR Low Wrap Around. When true, it indicates that data has been stored in every location of 
the high-speed memory since the run began. 

LWRT Low Write. Buffered version of the µP read/write line. 

MAO-MAS Multiplex Address 0-5. Multiplexed address bits for high-speed memory. They may 
contain information from the µP or address information from the memory address 
counters. 

MCS0-7 Mutiplexed Chip Select 0-7. Chip select signals for high-speed memories. They can be 
driven true by either the µP address decoding or by the chip select strobe. 

MD0-7 Multiplexed data 0-7. Multiplexed high-speed memory outputs. 

MD81 Multiplexed data 81. Output 8 of A3Ul. This bit contains the stored data of the HCQl line. 

MD82 Multiplexed data 82. Output data bit 8 of A3U2. This bit contains stored data of the HCQ2 
line. 

MDC Master Display Clock. 20-MHz signal used to drive display circuitry and timing for the µP. 

MTC Master Terminal Count. Terminal count output of Master Decade Counter. 

PBC Positive Beeper Control. This signal goes low when the microprocessor writes to address 
1008 or 1009 hex; positive edge clocks the beeper control latch. 

PCAQ Positive Clear Acquisition. This signal goes true whenever the µP writes to address lOOC 
or lOOD hex; positive edge clocks the clear acquisition latch. 

PCMD Positive Counter Mode. This signal will go low whenever the µP writes to address lOOA or 
lOOB hex; positive edge clocks the probe driver mode control latch. 

PPC Positive Printer Control. This signal goes low whenever the µP writes to address 1000 or 
1001 hex; positive edge clocks the printer control latch. 

PPDC Positive Probe Driver Control. This signal goes low when the µP writes to address lOOE or 
lOOF hex; positive edge latches a byte of data into the probe driver counters if the HlOMHZ 
signal has been set to the low state. 

PPDL Positive Printer Data Latch. This signal goes low when the µP writes to address location 
1002 or 1003 hex; positive edge latches a byte of data from the µP data bus into the printer 
latch. 

PSCN Prescan. When this signal goes high, it ends the horizontal sync signal. The signal does 
not go true until after the horizontal sweep has started, thus allowing the horizontal ramp 
to become linear before the display is enabled. 

PTC Positive Timer Control. This signal will go true when the µP writes to address 1006or1007 
hex; positive edge clocks the Delta Time Control Latch. 

Q0-03 Qualifiers 0-3. Qualifier signals from clock probe. 

QCLKJ Qualified Clock J. Qualified version of Clock J coming from positive/negative slope one-
shots. 
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Table 8-2. 1610B Mnemonics (Cont'd) 

Mnemonic Description 

QCLKK Qualified Clock K. Qualified version of Clock K coming from positive/negative slope one-
shots. 

QCLKL Qualified Clock L. Qualified version of Clock L coming from positive/negative slope one-
shots. 

RO-R3 Row Select 0-3. Decoded µP address bits LA 7 and LAS. 

RC1, RC2 RAM Chip Enable 1, 2. 0 to 12 volt chip enable signals to dynamic RAM. 

RCE RAM Chip Enable. TTL timing signal that generates RAM chip enable signal; negative 
edge latches RAM output data. 

READSTRB1, 2, 3 Read Strobes 1, 2, 3. Strobe signals that latch data from high-speed data acquisition 
circuitry so the µP can read data at lower speed. 

RSTAME1, 2 Restart AMEl, 2. Two signals from trigger RAMs that define the restart term; when both 
are in the high state, it indicates that the restart term is present. 

RSTF Restart Flag. Flag to µP which indicates that sequence has been restarted. 

SAO-SA3 Sequence Address 0-3. Address bits for next sequence address RAM, sequence occurrence 
count RAM and sequence selector RAM. The state of these lines defines which sequence 
the Data Acquisition Circuitry is currently looking for. 

STC State Clock. Display timing signal occurs once every time a row of a particular character 
has been displayed. 

S GND Shield Ground. Ground for rear-panel output circuitry. 

SYNC ENABLE Sync Enable. Signal goes high after display character column counters have reached 
Column 100 state. When high, sync enables line sync signal to parallel load display 
character column counters to terminal count and halt horizontal sync signal. 

TTC Terminal Count Column. Terminal count output of display character column counters. 
When high, this signal halts the horizontal sync signal. 

TCX Terminal Count X-Position Counters. When high, this signal starts the horizontal sync 
signal; positive edge clocks graph enable latch. 

THO-TH7 Trigger High 0-7. Trigger signals 0 through 7 which are decoded from the 16 higher order 
data bits. 

TLO-TL7 Trigger Low 0-7. Trigger signal 0-7 which are decoded from the 16 lower data bits. 

TRC-C Trace Count. Signal goes high when trace only state terms have found the specified 
number of occurrences. 

TRC-E Trace Event. Signal goes high when any of the trace only state terms have been found. 

VH1-VH16 Voltage High 1-16. Signals from pull-up resistors which create a continuous TTL high 
level. 

VSN Vertical Sync. Vertical Sync signal used to synchronize vertical sweep circuitry and to 
drive the flyback circuitry. 
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Table 8-2. 1610B Mnemonics (Cont'd) 

Mnemonic Description 

VTCLK Voltage Threshold Clock. Threshold voltage for clock probe from front-panel threshold 
switch. 

VTDATA1- Threshold Voltage Data 1-4. Threshold voltage for Pods 1-4 from 
VTDATA4 front-panel threshold switches. 

VTH1-4 Threshold Voltage 1-4. Threshold voltages to pods 1 through 4. 

VTHGND1-4 Threshold Ground 1-4. Threshold ground signals coming from Pods 1-4. These signals are 
used to compensate for ground differences between 1610B and system under test. 

ZOT Z-axis Output. Z-axis blanking signal to the Z-axis amplifier. 

<1>1 Phase 1. Clock signal for microprocessor. 

<P1 SYNC Phase 1 Sync. Timing signal used to synchronize µP <Pl signal with display circuitry so 
that dynamic RAMs may be shared between the µP and the display circuitry. 

<P2 Phase 2. Microprocessor Clock Signal. 

<P2 DELAYED Phase 2 Delayed. Delayed version of <P2 signal used to generate LPSYN signal. 

10MHZ STD IO-Megahertz Standard. 10-MHz signal used to clock state/time counters and rear-panel 
probe driver. 
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8-16. CONTROL AND 1/0. Major components in the 
control section are the 6800 µP, the µP program ROM, 
and the µPRAM. All three of these must be functioning 
in order for the control section to operate properly. The 
1/0 circuitry consists of the keyboard, rear-panel probe 
driver, state/time counter reset circuit, delta timer, 
beeper, and printer interface. 

8-17. The purpose of the control section is to interface 
the 1/0 circuitry, display section, and the data acquisi­
tion section. A typical sequence of events is as follows: 
When power is applied to the 1610B, the control section 
is initialized and the 6800 µP starts executing instruc­
tions from the µP program ROM which instruct the µP to 
initialize the data acquisition circuitry and the display 
RAM. The format menu is then displayed, and the µP 
begins a continuous check of the keyboard to see if a key 
has been pressed. When a key is pressed, the µP inter­
prets this key and updates the display RAM. The display 
will now show which key was pressed and update the 
current data acquisition setup file if needed, depending 
on which key was pressed. When the control section 
recognizes that the TRACE key has been pressed, it 
loads the data acquisition section according to informa­
tion contained in the current data acquisition setup file 
and instructs the data acquisition circuitry to begin 
gathering data. The µP then monitors flags from the 
data acquisition circuitry, and as words are written into 
high-speed memory, the µP reads this data from mem­
ory, formats it, and writes it into the display RAM. 

8-18. DISPLAY. This section continuously reads data 
stored in the display RAM and displays it on screen. The 
display circuitry consists of two major portions: display 
controller and display driver. The display controller con­
tinuously reads data out of the display RAM and pro­
vides the display driver with four signals: ZOT, LBUP, 
HSN, VSN. ZOT (Z-axis Output) and LBUP (Low 
Brighten Up) are combined bythedisplaydrivertoform 
the composite video signal that is applied to the Z-axis. 
HSN (Horizontal Sync) and VSN (Vertical Sync) are 
used by the display driver to reset the horizontal and 
vertical sweep circuits respectively. VSN is also used to 
drive a flyback circuit which generates 15 kV for the 
CRT. 

8-19. DATA ACQUISITION. The data acquisition sec­
tion gathers data from the circuit under test and stores it 
in high-speed memory according to the current setup. 
This includes such tasks as recognizing a sequential 
trigger, clock qualification, storing state/time informa­
tion, etc. The data acquisition circuitry can gather and 
store data at clock rates up to 10 MHz; so once data has 
been stored in high-speed RAM, the µP can then read it 
out at the lower µP rate. 

8-20. Signals from the circuit under test are presented 
to the probe inputs and compared with a voltage from 
the threshold circuit. Signal levels above this threshold 
voltage are considered to be a logic 1; signals below the 

threshold voltage are considered to be a logic 0. The 
clock probe outputs are presented to inputs of the qualifi­
cation and internal clock (strobe) generator circuits 
which provide the data acquisition circuits with a 
number of different data acquisition clocks whenever a 
qualified clock transition occurs. 

8-21. The data probe outputs are presented to high­
speed memory and the trigger and data storage control 
circuits. These circuits control storage in the high-speed 
memory so that data is stored only when it meets all 
requirements of the current setup. Information from the 
state/time counters is also stored in high-speed memory 
along with data from the data probes. 

8-22. The data acquisition section receives setup and 
control information from the µP and provides flags to 
the µP so it can read current status of the data acquisi­
tion circuitry. This section also obtains certain informa­
tion about data that has been stored in high-speed 
memory. 

8-23. BASIC BLOCK DIAGRAM TROUBLE­
SHOOTING. 

8-24. When troubleshooting the 1610B, the four major 
sections should be checked and repaired in the following 
order: (1) power supply, (2) display, (3) control and 1/0, 
and (4) data acquisition. 

8-25. The power supply circuitry is contained in Power 
Supply Assembly A18 and Low Voltage Power Supply 
Assembly AlO. All output voltages can be verified by 
measuring them with a suitable voltmeter. If one or 
more voltages are not present, all other assemblies con­
nected to Mother Board Al 1 can be removed to isolate an 
assembly that may be overloading one or more of the 
supplies. With all power supply voltages present, the 
LPOP signal should be at a TTL high level and the Line 
Sync signal should be a TTL square wave of line 
frequency. 

l 
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8-26. The display section must be operating properly in 
order to verify the control and 1/0 section. This does not 
mean there must be intelligent information on screen, 
but the characters must be formed and displayed proper­
ly. If the control and I/O section is not working, the 
1610B will display a random pattern of characters. If the 
control and 1/0 section is functioning properly, perform 
the Display Test in Section IV to verify proper operation 
of all display circuitry. 

8-27. To verify operation of the control and I/O section, 
refer to Section IV and perform the following: ROM/ 
RAM Test, Keyboard Test, Interrupt Test, and Printer 
Test. If the control and 110 section does not function 
properly, remove assemblies Al, A2, and A3 (which con­
tain the data acquisition section), and perform the con­
trol and I/O tests listed above. 

8-28. The Trace Test in Section IV verifies operation of 
Probe Driver Board A16 and the data acquisition sec­
tion. 
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Figure 8-1. 
1610B Basic Block Diagram 
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8-29. POWER SUPPLY BLOCK DIAGRAM 
DESCRIPTION. (See figure 8-2.) 

8-30. The 1610B Power Supply provides the following 
voltages and signals:+5 V, -5.2V,+12.6 V, -12 V, +30 to 
+40 V, +20 Vunregulated, LPOP, and Line Sync. The+5 
V and the -5.2V come from the switching supply 
contained in 5-Volt Power Supply Assembly Al8. This 
supply has a remote shut-down feature which (in con­
junction with the circuit connection) forms an interlocking 
configuration consisting of the +5 V, +12.6 V, and-12V 
supplies. The purpose of this feature is to protect certain 
memory elements on the A5 Board which could be 
damaged if only part of these supplies are working. The 
+5 V, +12.6 V, and-12 V supplies are cascaded by using 
the output of one supply as a reference voltage input for 
the next supply. Therefore, the +5V supply must be up 
before the+ 12.6V can come up, and the+ 12.6V must be 
up before the -12V can come up. 

8-31. The purpose of the interlock circuit is to shut 
down the power supply via the LPSF (Low Power Supply 
Failure) signal if the +5 V supply comes up and either 
+12.6 V or the-12 V supply fails; it does this by monitor­
ing outputs ofthe+5 V and-12 V supplies. When the-12 
V does not come up within a fixed time period after the 
+5 V comes up, LPSF is set to the lowest state (approx 
+ 1.5 V). This shuts down the +5 V switching supply and 
causes the LPSF indicator to come on. Due to the config­
uration of the switching supply, the +5 V supply must be 
working before the -5.2 V supply can come up. 

8-32. The +20 V unregulated supply is used in the verti­
cal drive circuitry and the +30 to +40 V supply is used in 
the high-voltage circuitry. The ac line is connected 
through a fuse to transformer Tl and directly to the 
switching supply. The fan is connected across one half 
of the primary of the transformer thus providing it with 
the correct voltage no matter which ac input line voltage 
is used. The line sync generator takes the output from 
one of the secondary windings of Tl, filters it, and con­
verts it to a TTL signal of the line frequency. This signal 
goes to the display controller circuitry where it is used to 
synchronize the display with the line frequency. The 
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reset circuit continuously compares the output of the +5 
V supply with a fixed reference voltage as set by the 
LPOP (Low Power On Preset) adjustment (normally 
4. 75 V). If the output of the +5 V switching supply drops 
below this reference voltage, LPOP will be set to the low 
state. LPOP is a TTL signal that is used to reset the 6800 
uP (microprocessor) and the 110 circuitry. When the 
+5V output goes above this threshold level, LPOP will 
return to the high state after two line cycles. 

8-33. POWER SUPPLY BLOCK DIAGRAM 
TROUBLESHOOTING. 

8-84. The 1610B power supply should be checked and 
repaired in the following order: first the interlocking 
supplies +5 V, +12.6 V, and-12 V; then the-5.2V,+20V 
unregulated and +30 to +40 V supplies. After all supplies 
are operating properly, the line sync generator circuit 
and the reset circuit may be checked. Due to the cascad­
ing and interlock configuration of the +5V,+12.6 V and 
-12 V supplies, if one supply fails, the other two will be 
shut down. To isolate which supply is causing the shut­
down, a test connector (J4) is provided on Mother Board 
A 11 . When this connector is moved to the test position, 
the remote shutdown to the switching supply is discon­
nected, thus allowing the switching supply to come up. 

Assembly A5 must be removed before con­
nector A11J4 is moved to the TEST position 
to prevent damage to the memory elements 
on Assembly A5. 

Once the interlocking supplies are working and the 
LPSF indicator is off, return connector A11J4 to the 
normal position and check outputs of the -5 V, +20 V 
unregulated, and +30 to +40 V supplies. When all these 
supplies are functioning, the line sync generator and 
LPOP circuits can be checked. Output of the line sync 
generator should be a TTL squarewave of the line fre­
quency; output of the reset circuit (LPOP) should be at a 
TTL high level with all supplies working and the LPOP 
adjustment set at 4.75 V. 

Figure 8-2. Block Diagram, 1610B Power Supply 

LOCATED UNDER FOLD 
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8-35. CONTROL AND 1/0 BLOCK DIAGRAM 
DESCRIPTION. (See figure 8-3.) 

8-36. CONTROL SECTION. The control section con­
sists of three major components: the 6800 µP (micro­
processor), the µP program ROM, and the µP and display 
RAM. The major function of the µP is to read and exe­
cute instructions contained in the µP program ROM. 
There are six inputs to the µP: three timing signals <I>l, 
<1>2, and HDBE and three control inputs RESET, NMI, 
and IRQ. The timing signals (derived from the 20-MHz 
oscillator) run continously. The 20-MHz oscillator pro­
vides a TTL-level, 20-MHz squarewave to a divide-by­
two network. The output of this network is a 10-MHz 
signal which is applied to a divide-by-10 and a divide-by-
20 network. Output of the divide-by-10 network is a sig­
nal called <I>l Sync, which synchronizes the divide-by-20 
network with other signals that are used to run the 
display circuitry. This is done so the µP and display 
circuitry can timeshare the microprocessor and display 
RAM properly. The three outputs of the divide-by-20 
network (<I>l, <1>2 and HDBE) run at .5 MHz and are used 
for internal timing by the 6800 µP. The three control 
inputs function as follows: the RESET input is an active 
low; when in the low state, all internal registers of the µP 
are initialized. When the RESET line returns to the high 
state, the µP is allowed to start executing code from a 
fixed address. The µP will reset via the LPOP line if 
there is a power failure or whenever the rear-panel 
START switch is pressed. The NMI input is the non­
maskable interrupt to the microprocessor; this input is 
negative-edge sensitive. When a negative transition is 
detected on the NMI input, the µP will automatically 
jump to a fixed address and start executing instructions 
at that address. The NMI input is used in conjunction 
with the ST ART switch. When this switch is pressed, the 
µPis reset; when the switch is released, the µP receives a 
nonmaskable interrupt to go to the self-test routine. The 
IRQ input on the µP is the maskable interrupt request 
input. This means that the IRQ input may be either 
enabled or disabled by instructing the µP to either set or 
reset an internal bit called the interrupt-mask bit. This 
input is a low true level sensitive input. Therefore, when 
mQ input is low and the interrupt mask is reset, the µP 
will automatically jump to a fixed address and start 
executing instructions at that address. 

8-37. There are three buses associated with the micro­
processor: data, address, and control. Together, these 
buses are referred to as the µP bus and all devices that 
communicate with the µPare connected to this bus. The 
µP performs only two functions with these devices; it 
either reads data from, or writes data to the devices. 
Individually, the three buses function as follows: (l)The 
data bus is a bidirectional bus. It can either carry data 
from a device to the µP, in the case of a read, or it can 
carry data from the µP to a device, in the case of a write; 
(2) The address bus holds the address of the device that 
the µP either reads from or writes to; (3) There are two 
signals associated with the control bus: LWRT and 
LPSYN. LWRT is a buffered version of the read write 
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line from the µP. When this signal is low, it tells all 
devices on the bus that the µPis doing a write operation; 
in the high state, it tells the devices that the µPis doing a 
read operation. LPSYN is a timing signal that is the 
combination of the VMA signal from the µP and the <1>2 
clock. When this signal is in the low state, it indicates 
that the address and data buses contain valid data. This 
is done so that devices on the bus ignore the address and 
data bus signals while they are changing. 

8-38. The µP program ROM contains all programming 
instructions and data needed by the µP to control the 
1610B. The µP display RAM is used by the µP as a 
scratch-pad memory to store temporary data and also to 
store data that is to be displayed on the CRT. 

8-39. 1/0 SECTION. The 1610B 110 section consists of 
the keyboard, the rear-panel pro be driver, the state/ time 
counter reset circuit, beeper, printer interface, delta 
timer and the HP-IB option (if installed). Each key on 
the keyboard has a unique address. The keyboard cir­
cuitry continuously scans through each key address snd 
provides 8 signal lines to the keyboard interface circuit­
ry. Six of the lines contain the key address that is cur­
rently being scanned by the keyboard. The other two 
signal lines, HKDN (High Key Down) and LNWKY 
(Low New Key), provide keyboard interface circuitry 
with the current status of the keyboard. As the keyboard 
circuitry scans through each address, it checks to see if a 
key has been pressed. If it finds that a key has been 
pressed, it will set HKDN high, LNWKY low, and will 
stop the scanning process at the address of the key that 
was pressed. LNWKY will remain in the low state until 
the µP has read that the key is pressed. After LNWKY 
returns to the high state and the key is released, the 
keyboard circuitry will resume scanning through the 
key addresses. 

8-40. The rear-panel pr-t-fl driver provides a signal 
source for the data and clock probes so they can be 
checked. The probe driver can operate in one of two 
modes; it can either put out a binary count pattern at a 
10-MHz rate, or the µP can write directly to the data 
outputs. Both modes are used when the 1610B is in the 
trace test portion of self test. In all other cases, the pro be 
driver will be in the 10-MHz binary count mode. The 
state/time counter reset circuit is used to reset the state/ 
time counters in the data acquisition section when the 
1610B is in the trace test portion of self test. A low-going 
pulse on the LCLACQ line will reset the state/time 
counters. When the 1610B is not in the trace test portion 
of self test, LCLACQ will be high. 

8-41. The µP controls the _beeper by writing to one of 
two addresses. One address will turn the beeper on; the 
other address will turn the beeper off. 

8-42. The printer interface in the 1610B interfaces the 
µP to an HP 9866 printer. Data is transferred to the 
printer in ASCII code over seven data lines. Signal lines 
LFLG (Low Flag) and LPCTL (Low Printer Control) 
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make up a two-wire handshake. LPCTL indicates that 
the µP has a valid data byte on the data lines. When 
LFLG goes low, it indicates that the printer has accepted 
the data byte; this line will remain low as long as the 
printer is processing the data byte. 

8-43. The delta timer generates time delays for the 6800 
µP so it will not be tied up during these delays. When the 
µP starts a delay, it writes to the delta timer and enables 
it to start its timing sequence. After a fixed period of 
time, the delta timer will pull on the LIRQl line which is 
connected to the IRQ on the µP. This informs the µPthat 
the fixed amount of time has elapsed. 

8-44. The HP-IB option is described in a separate sup­
plement to the 1610B service manual. 

8-45. CONTROL AND 1/0 BLOCK DIAGRAM 
TROUBLESHOOTING. 
8-46. When troubleshooting the control and I/O sec­
tion, the control circuitry should be repaired first be­
cause it is used to test and evaluate the I/O circuits. To 
verify the control section, perform the ROM/RAM test 
in the Performance Verification (refer to Section IV). 

8-47. When a failure occurs in the control section, sev­
eral symptoms that may be observed arc as follows: 

a. Random characters may be displayed on screen 
because the µPis not executing code properly and, there­
fore, is not writing correct information into the display 
RAM. 

b. When power is turned on, the Hi !OB normally 
beeps twice. The first beep occurs whenever the +G V 
supply comes up. The second beep indicates that the µP 
has completed initialization of the 16 I OB. If the control 
section is not operating properly, the µI' will not be able 
to initialize the instrument and the second beep may not 
occur. 

c. The instrument will not pass the !{OM/RAM 
test. 

8-48. If the µP is able to properly read and execute 
instructions from the ROM and the ROM/RAM test 
fails, the µP will continually repeat the ROM/RAM test. 
This will result in a display that is continuously cycling 
between two sets of random characters. If the µP cannot 
read and execute instructions from the ROM properly, 
the display will contain a static pattern ofrandom char­
acters. When troubleshooting the 1610B, if only one beep 
occurs when power is turned on or if the display is filled 
with random characters, the ROM/RAM test should be 
performed. If the display is cycling between two sets of 
random characters when the ROM/RAM test is per­
formed, it indicates that the µPis executing instructions 
properly and is able to read instructions from the µP 
program ROM. If the display is not cycling, move 
A6U47 to the test position. This places the NOP instruc­
tion on the µP data bus regardless of the address the µP 
is reading from. This should put the µP in a mode of 
continually cycling through its entire address range, 
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attempting to read an instruction from each address 
location. The VMA line may be checked at this time to 
see if the µPis functioning properly. If the VMA line is 
continuously pulsing, it indicates that the µP is execut­
ing instructions. If the VMA line is not pulsing, the <1>1, 
<1>2, HDBE, and reset inputs of the µP should be checked. 
The <1>1, <1>2, and HDBE should be continuous .5 MHz 
signals and the reset line should be in the high state. The 
NMI and IRQ lines should also be checked; NMI is 
normally in the low state and IRQ is normally in the 
high state. If the VMA line is pulsing, the address bus 
and data bus should be checked for activity and good 
logic levels. 

8-49. When the control section passes the ROM/RAM 
test, the I/O section may be checked. 

8-50. The keyboard and its interface are checked by 
performing the keyboard test in the performance verifi­
cation. Normally, with no key pressed, the keyboard is 
continuously scanning every key on the keyboard. 
When a key is pressed the HKDN signal will go high and 
the scanning process will stop. The 6 lines which con­
tain the key code should correspond to the key that is 
pressed. Also, when a key is first pressed, LNWKY will 
go low until the µP has read the keyboard, at which time 
it will return to the high state. So if the keyboard test 
fails, these signals should be checked to isolate the prob­
lem to either the keyboard or the keyboard interface 
circuitry. 

8-GL The rear-panel probe driver and the state/time 
counter reset circuit are both exercised in the trace test 
during performance verification. If the trace test fails, 
press the trace key to execute this test continuously and 
check the output of each circuit for activity. 

8-52. When power is turned on, the beeper circuit may 
be checked. The 1610B normally beeps twice when 
power is applied. The first beep occurs whenever the +5 
V supply comes up. The second beep indicates that the 
µP has completed initialization of the 1610B. If the con­
trol section is not operating properly, the µP will not be 
able to initialize the instrument and the second beep 
may not occur. 

8-53. The delta timer may be checked by performing 
the interrupt test in the performance verification to 
make sure that an interrupt is generated after the correct 
amount of time. If this test fails, it may be run continu­
ously so that all associated signals can be checked for 
activity. 

8-54. The printer interface may be verified by connect­
ing an HP 9866 printer to the 1610B and executing the 
printer test in the performance verification. This test 
may be run continuously, and all associated signals can 
be checked for activity. 

8-55. Troubleshooting for the HP-IB Option is included 
in a separate supplement supplied with the 1610B. 
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8-56. DISPLAY BLOCK DIAGRAM DESCRIP­
TION (See figure 8-4). 

8-57. The 1610B can display either alphanumeric data 
(characters and symbols), or it can graph 64 points of 
data on screen. All data to be displayed is stored in the 
upper 2K of the 4K X 8 dynamic RAM. 
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8-58. The display section employs a vertical scanning 
technique; i.e., the CRT beam continuously scans from 
top-to-bottom, left-to-right across the face of the CRT. 
This forms a raster pattern of vertical lines on the 
screen. The display circuitry synchronizes this scan­
ning process via VSN (Vertical Sync) and HSN (Hori­
zontal Sync). As the beam is scanning, the display 
circuitry will either blank or unblank the CRT beam, 
thus forming the graph and the characters. Alpha­
numeric characters are displayed as shown below. 
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8-59. There are 72 display columns and 25 display lines 
which yield a total of 1800 character locations on screen. 
The 1610B can display 64 different characters which 
include the upper-case alphabet, digits 0 through 9, and 
various other symbols. Each character has a unique 
6-bit character code. This code, along with two bits of 
data which describe the special effects, makes up one 
8-bit word as shown at right. 
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One 8-bit word for eac'i character is stored in the 
dynamic RAM. The relative address of each character is 
indicated (as shown in the display figure at left) by the 
numbering at each character location. Each character is 
made up of 7 scans or character columns with 10 dots in 
each column; this forms a 7 X 10 dot matrix. Inside this 
matrix is a 5 X 7 dot character matrix where the charac­
ters are actually formed. The extra dots outside of the 5 X 
7 dot character matrix are used for spacing of charac­
ters. Due to the vertical scanning technique, one charac­
ter column in a particular display column is displayed 
during each vertical scan. Therefore, it will take seven 
vertical scans to complete one display column. Consider 
the first vertical scan for example: the CRT beam starts 
in the upper left-hand corner of the display and scans 
one time from top to bottom; the first column of charac­
ter zero will be displayed, then the first column of char­
acter 72, then the first column of character 144, and so on 
until the first column of character 1728 is displayed. The 
beam then returns to the top of the screen and starts the 
second vertical scan where it will display the second 
character column of each character. The code for each 
character in the display column must be read out of the 
dynamic RAM every time a character column of a new 
character is to be displayed. Therefore, the display cir­
cuitry must address the dynamic RAM in the following 
order for the first vertical scan: 0, 7'2, 144, etc., up to 17'28. 
Portions of the display circuitry which generate these 
addresses are: the display line counter, the display 
column counter, and the display address adder. The 
display line counter generates a count by ~l; i.e., it counts 
0, 9, 18, 27, etc. Outputs of the display lin£> counter and 
the display column counter are applied to the display 
address adder. The sum of these outputs forms the dis­
play address which is applied to the dynamic HAM via 
the µPl display address selector. The three least signifi­
cant bits from the display column counter form the three 
least significant bits of the display address. This effec­
tively shifts addresses from the display address addpr 
by three binary digits and multiplies the address from 
the display address adder by 2'1=8. So instead of incre­
menting in a 0, 9, 18 sequence, the display address will 
now increment in aO, 72, 144 sequence, which is required 
to address the RAM correctly. When the display ciruitry 
addresses the RAM, data coming from the HAM is first 
latched into the master latch then into the alpha data 
latch. The six bits of data which form the character code 
are applied to the character generator along with three 
bits of data from the character column counters. Data on 
the character address inputs instruct the character gen­
erator which character to display while data on the 
column address input instruct which column of the char­
acter it should output. The eight outputs of the character 
generator indicate which dots in the specific column for 
that particular character should be bright (high) and 
which dots should be blank (low). This data is then 
loaded into the parallel-loadable shift register where it is 
shifted out serially and applied to the Z-axis; now it will 
either gate on or off each particular dot. The parallel­
loadable shift register receives 10 clock pulses between 
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each load pulse, thus shifting out 10 dots ofinformation. 
Since the serial input is tied to ground, the last two dots 
shifted out will always be low. The other two bits of 
information (in the alpha data latch) describe the spe­
cial effects for that particular character and are applied 
to the special effects circuit. Here they are decoded to 
form the inverse video control and blank control signals 
which select either the Q or Q output of the parallel­
loadable shift register to form either a normal or inverse 
video character respectively. 

8-60. To summarize operation of the alphanumeric sec­
tion of the display circuitry, let us assume that we have 
just begun to display the first character column of char­
acter O; the display line counter, the display column 
counter, and the character column counter are all at 
zero. Data stored in location zero of the dynamic RAM is 
fed into the alpha data latch, then applied to the charac­
ter generator and the special effects circuitry. The char­
acter generator will now output column zero of the 
particular character. This output is loaded into the 
parallel-loadable shift register and shifted out through 
the Z-axis multiplexer. When all ten dots have been 
shifted out, a state clock is generated which will clock 
the display line counter. This increments the display 
line counter from zero to nine and changes the display 
address from zero to 72. Therefore, the character code 
stored in RAM address 72 is loaded into the alpha data 
latch, then shifted out to the Z-axis multiplexer. After all 
10 dots are shifted out, the display line counter is again 
clocked by the state clock. This continues until the first 
column of all 25 display lines are shifted out on the 
Z-axis. Now the display counter will output an EOS (End 
Of Scan) signal to indicate that it has completed scan­
ning the first column of every character in the first 
display column. The EOS signal allows the character 
column counter to increment from zero to one, so on the 
next scan the second character column of each character 
will be displayed. This will continue for seven scans, at 
which time the character column counter will be at state 
6. At the end of the scan of the last character column, the 
character column counter will generate an EOC signal 
(End Of Column). This indicates that all seven charac­
ter columns have been displayed and allows the display 
column counter to increment, thereby displaying the 
next display column of characters. This continues until 
all 72 display columns are displayed, at which point the 
CRT beam will return to the first character column of 
character zero, thereby completing one display cycle. 

8-61. When graph display is selected, the µP will store a 
high in the DO position of a certain location in the 
dynamic RAM which is read by the graph display cir­
cuitry. When this bit is set high, the graph circuitry is 
enabled. The µP also stores blank characters in loca­
tions where the graph is to be displayed so that no 
alphanumeric information will be displayed in the 
graph section of the screen. The graph section starts at 
the end of display column 34 and continues through to 
the end of the screen. Graph data is read from a dynamic 
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RAM during vertical retrace whenever the beam is in the 
graph portion of the screen (after display column 34). 
The graph position counters, in conjunction with the dis­
play line counters, form the display addresses used to 
read graph data from the dynamic RAM. The GRF sig­
nal allows the position counters to count only when the 
beam is in the graph portion of the screen. Therefore, the 
correct data is read from a dynamic RAM depending on 
the X-position of the CRT beam in the graph. The VSN 
start signal controls the alpha graph address selector, so 
outputs of the graph position counter are applied to a 
dynamic RAM only during vertical retrace. During the 
vertical retrace period, graph data is read from a 
dynamic RAM and latched in both the master latch and 
the graph data latch. The seven least significant bits of 
data in the graph data latch are compared with the 
output of the Y-position counters. The Y-position coun­
ters are initialized at the beginning of each scan and will 
increment as the beam scans down the screen. When the 
output of the Y-position counters is equal to the seven 
least significant bits of the graph data latch, the com­
parator will output a high, thus plotting a point on the 
graph. The most significant bit latched in the graph 
data latch is used to intensify certain points on the 
graph. If this bit is set high, the LBUP (Low Brighten 
Up) signal will go true when the point is plotted, thus 
intensifying the point. At the end of every display cycle 
the graph enable latch will latch the DO bit of the graph 
enable address location. If the µP has stored the high in 
this location, it will indicate to the graph video logic that 
the graph is to be displayed on screen, and HGRFE 
(High Grade Enable) will go high. 

8-62. The upper 2 K of the 4 K by 8 dynamic RAM is 
used only to store data that is to be displayed on screen; 
the lower 2 K is used by the µPas a scratch pad memory. 
The µP and the display circuitry time-share the dynamic 
RAM. Time-sharing activity is controlled by the decode 
and timing logic and occurs at such a rate as to be 
transparent to both the µP and the display circuitry. 
When DSP is high, the display circuitry has access to the 
dynamic RAM. When DSP is low and the µPis trying to 
address the RAM, the high µP RAM accessing signal 
will go low and allow the µP access to the RAM. During a 
µP read operation from the RAM, the µP read from RAM 
line will go high, allowing data latched in the master 
latch to be applied to the µP data bus. 

8-63. The display control circuitry generates two tim­
ing signals which are used to sychronize the scanning 
process: VSN (Vertical Sync) and HSN (Horizontal 
Sync). When VSN goes high, it intiates vertical retrace; 

when HSN goes high, it intiates horizontal retrace. The 
vertical sweep generator uses VSN and the +20 V unreg­
ulated supply to generate a current ramp to drive the 
vertical yoke. The horizontal sweep circuit uses VSN 
and HSN signals to generate the current ramp to drive 
the horizontal yoke. The Z-axis amplifier amplifies the 
ZOT (Z-axis Output) and LBUP (Low Brighten Up) sig­
nals that modulate the cathode to the CRT, thus turning 
the CRT beam on and off. The flyback circuitry uses the 
+30 to +40 V supply and the VSN signal to generate 
several voltages to drive the CRT and the Z-axis am­
plifier. 

8-64. DISPLAY BLOCK DIAGRAM TROUBLE­
SHOOTING. 

8-65. The display circuitry runs continuously, so trou­
bleshooting can usually be performed with an oscillo­
scope and voltmeter. In case of trouble, the inputs of the 
display controller section should be checked first. There 
should be activity on the ZOT line, and VSN and HSN 
waveforms should be as shown on the schematics. The 
+20 V unregulated and +30 to +40 V supplies must also 
be present; if all these signals are present, the problem 
lies in the display driver circuitry. Display driver circuit­
ry should be checked in the following order: flyback 
circuit, Z-axis amplifier, vertical sweep generator, and 
horizontal sweep generator. When troubleshooting the 
display controller section, the ROM/RAM test should be 
performed to determine ifthe µP can read and write from 
a dynamic RAM correctly. If this section is not working, 
it should be repaired first. When the ROM/RAM test 
passes, the µP loads the dynamic RAM with data to be 
displayed during the display test. Therefore, all func­
tions of the display controller circuitry can be checked. 

8-66. The display controller circuitry consists mainly 
of a number of counters which may be checked by com­
paring their output waveforms to those shown on the 
schematics. These counters are driven from the 20-MHz 
oscillator that drives a divide-by-10 circuit and a divide­
by-2 circuit which supply various timing signals to the 
display counters. Display counters should be checked in 
the following order: display line counter, character 
column counter, display column counter, graph position 
counter, and Y-position counters. After these counters 
have been verified, the vertical sync and horizontal sync 
generators may be checked. Complete the display con­
troller circuitry troubleshooting by checking all remain­
ing signals for good logic levels and for activity on each 
line. 
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8-67. DATA ACQUISITION BLOCK DIAGRAM 
DESCRIPTION (See figure 8-5). 

8-68. The function of the data acquisition section is to 
accept inputs from the circuit under test and store 32 bits 
of data along with information from the state/time 
counters into high-speed memory according to the cur­
rent setup. Information from the circuit under test is 
presented to each of the four data probes and the clock 
probe. Each probe compares the signal from the circuit 
under test with a fixed threshold voltage. If this signal is 
above the threshold voltage level, it is considered to be a 
high; if below this voltage, it is considered to be a low 
(positive logic). Each probe has a separate threshold 
circuit which can be set to TTL (a fixed TTL voltage 
threshold) or to VAR (variable ±10 volts). The eight 
signals from each data probe are applied to their respec­
tive pod data latches. 

8-69. Signals from the clock probe are in two separate 
groups: (1) the three clocks, J, K, L, and (2) the four 
qualifiers. The four qualifier signals from the clock 
probe are applied to the clock slope qualification mem­
ory. This memory is loaded by the µP before the trace 
begins according to clock qualification and master clock 
slope selection on the format specification menu. Six 
outputs from the clock slope qualification memory (one 
for each slope for each of the three clocks) are applied to 
the positive/negative slope one-shots along with the 
three clock signals from the clock probe. Each signal 
from the clock slope qualification memory defines when 
a particular slope of a particular clock is qualified. When 
these are qualified and the slope occurs, the positive­
/negative slope one-shots will output a single pulse on 
the corresponding qualified clock line. This clock will 
latch the appropriate pod data into the pod data latch. 
Qualified clock signals are ECL and can, therefore, be 
put into a wired OR configuration by simply tying two of 
the lines together; this is used in the clock ORing circuit. 
The other two lines from the clock slope qualification 
memory define which clock is to be used as the master 
clock. These two lines and the three qualified clock sig­
nals go to the master clock selector which selects the 
appropriate clock for the master data latch and delays 
this clock so the same transition can clock the pod data 
latch as well as the master data latch. . 

8-70. The master clock select also provides two signals 
for the internal clock strobe generator which generates 
seven different strobe signals that clock various circuits 
within the data acquisition section. Each strobe signal 
has a unique relationship to the master clock and is 
generated once for every master clock. The write strobe 
and the measurement strobe can be enabled or disabled 
with two signals from the post-trace point counter. 

8-71. The 32 bits of data in the master data latch are 
presented to the trigger memory and the high-speed 
memory. The trigger memory can recognize 10 different 
trigger conditions simultaneously. The upper 16-bit and 

the lower 16-bit trigger conditions are decoded separ­
ately; therefore, it requires two lines from the trigger 
memory to define a single 32-bit trigger condition. 

8-72. HCQl and HCQ2 (High Count Qualifiers 1 & 2) 
together define the 32-bit trigger word used in the count 
state mode. In this mode, both HCQl and HCQ2 must be 
high for the state/time counters to increment. The state/ 
time clock selector selects either the 10-MHz Standard or 
the index strobe as a clock for the state/time counters; 
LCT (Low Count Time) is the selecting signal. When 
LCT is low, the 10-MHz Standard is used; when it is 
high, the index strobe is used. Outputs of the state/time 
counters are stored in high-speed memory along with 32 
bits of data and HCQl and HCQ2. 

8-73. THO thru 7 and TLO thru 7 define eight separate 
32-bit trigger conditions. These trigger conditions are 
shared between the sequence terms, trace point terms, 
and only state terms, depending on the current setup of 
the trace specification menu. Consequently, there can 
only be a maximum of eight of these terms specified on 
the trace specification menu. The sequence term selector 
selects one of the eight trigger conditions, depending on 
which sequence or trace point the 1610B is currently 
looking for. Whenever the selected trigger condition is 
present, BRC-E will be high. The sequence term occur­
rence circuit counts out the specified number of occur­
rences for each sequence term. The sequence term 
occurrence circuit is allowed to count whenever the BRC­
E signal is in the high state and will count out the 
specified number of occurrences for each sequence term. 
When it has completed the count of occurrences for that 
sequence term, the BRC-C signal will go high. 

8-74. The sequence address latch holds the current 
address of the sequence term that the 1610B is looking 
for. The sequence address bus goes to the data selector, 
the next sequence address RAM, the sequence term 
selector, and the sequence term occurrence circuit. The 
sequence address instructs the sequence term selector 
which trigger conditions to currently select, the se­
quence term occurrence circuit which occurrence specifi­
cation to currently select, and the next sequence address 
RAM which sequence is currently selected. The next 
sequence address RAM then puts out three signals 
which contain the next sequence address and the LSEQ 
signal. LSEQ goes low when all sequence terms have 
been found, and the 1610B now begins looking for the 
trace point term. The sequencing circuit operates as fol­
lows: when the TRACE key is pressed, the µP loads the 
next sequence address RAM, the sequence term selector, 
and the sequence term occurrence circuit with data 
according to the setup on the trace specification menu. It 
also resets the sequence address latch to zero so the first 
sequence to be found is at sequence address zero. The 
sequence term selector then selects the sequence term 
associated with sequence address zero, and the sequence 
term occurrence circuit selects the occurrence associated 
with sequence address zero. While these circuits are 

looking for the selected sequence term the selected 
number of times, the data selector is continuously select­
ing the same sequence address to be latched into the 
sequence address latch. When the selected sequence 
term has occurred the desired number of times, both 
BRC-E and BRC-C will be high. This selects the output 
from the next address sequence RAM to be latched into 
the sequence address latch, so on the next clock cycle, 
the sequencing circuit will look for the next sequence 
term. This continues until all sequence terms are found. 
Now LSEQ will go low, indicating that the trace point 
term has been selected. 

8-75. RSTAMEl and RSTAME2 define the restart 
term. If restart is enabled (HREN high), the sequence 
address latch will be reset via the gate input of the data 
selector when the restart term occurs. The restart term is 
combined with BRC-E before it is applied to the gate of 
the data selector, so it is not possible to restart on one of 
the sequence or trace point terms. Once the sequence 
address latch is cleared, the circuitry will begin looking 
for the first sequence term. The restart signals also 
apply to the restart one-shot which provides a narrow 
reset pulse to the memory address counter. 

8-76. The trace only states ORing circuit, ORs together 
up to seven trigger terms depending on how many only 
state terms are specified in the trace specification menu. 
When one of these terms occurs, the TRC-E signal goes 
high and enables the trace only state occurrence circuit 
to count. When this count is equal to the occurrence 
count specified for the only state specification, TRC-C 
will go high. 

8-77. The gating circuit receives the LSEQ, BRC-C, 
BRC-E, TRC-C, TRC-E and the terminal count from the 
memory address counter. The gating circuit controls the 
PE (Parallel Enable) and CEP (Count Enable Parallel) 
inputs to the memory address counter. When sequence 
protect is on, the sequence terms are stored in the very 
first locations of high-speed memory. During a trace, 
data is continually written into high-speed memory at 
the location of the memory address counter. During a 
trace, when the data acquisition circuitry is searching 
for the first term of a sequence, the memory address 
counter will be at zero and data will be continuously 
stored into location zero of high-speed memory. After the 
first sequence term has been found the desired number 
of times, i.e., BRC-E and BRC-C both high, the memory 
address counter will be enabled to increment to the next 
location. Thus, the first sequence term will be stored into 
location zero. The memory address counter will then be 
at address one and will continue to store data into high­
speed memory at this location until the second sequence 
term has been found the desired number of times. The 
memory address counter will again be enabled to incre­
ment, thus storing the second sequence term in address 
location one. This will continue until all sequence terms 
have been found, i.e., LSEQ in the low state. Now the 
memory address counter will be allowed to increment 

whenever a qualified state, i.e., both TRC-C and TRC-E, 
occurs. 

8-78. When every location in high-speed memory has 
been filled, i.e., memory counter has reached terminal 
count, the memory address counter will be reloaded with 
the next address location past where the last sequence 
term was stored, thus protecting the sequence terms. 
This is known as memory wraparound, and at this time, 
the LWAR (Low Wraparound) flag is set. If sequence 
protect is turned off, the sequence terms are not stored in 
the first locations of high-speed memory, and the 
memory address counter is allowed to count on every 
qualified state; it is also reset to zero at wraparound. 

8-79. The gating circuit also decodes the trace point 
term. When the trace point is latched, TPF will go high 
and allow the post-trace point counters to count. The 
post-trace point counters are initially loaded by the µP 
when the trace begins, depending on the number of 
sequence terms specified and whether the 1610B is on 
start, end, or center trace. When the post-trace point 
counter reaches its terminal count, the internal clock 
strobe generators are disabled, thus halting the storage 
of data into high-speed memory. If end trace is specified, 
the post-trace point counters are loaded with terminal 
count. Therefore, when the trace point is found, the post­
trace point counters will be at terminal count and data 
storage will be halted immediately; this leaves the trace 
point term as the last word stored in high-speed memory. 
If start trace is specified, the post-trace point counter 
will be loaded with the number of sequence terms speci­
fied. Therefore, it will need to count 64 minus the number 
of sequence terms specified clocks before the data stor­
age is halted. 

8-80. The address multiplexer selects either the 
memory 'address counter outputs or the µP address bus 
to address high-speed memory. During a trace, high­
speed memory is shared between these two inputs. This 
allows the µP to read data out of high-speed memory 
during a trace. 

8-81. The trace point address latch latches the address 
where the trace point was stored into high-speed 
memory. The present address latch latches the present 
address where the memory address counter is currently 
storing information into high-speed memory. The out­
put of the high-speed memory, the trace point address 
latch, the present address latch, and the four flags can 
be read by the µP to determine the status of the data 
acquisition circuitry and can also be used to acquire the 
data from high-speed memory. LDMS (Low Disable 
Measurement Strobe) is derived from the terminal count 
of the post-trace point counter. This signals the µP that 
data storage is complete so the µP can now read and 
display all the data in high-speed memory. LPTF (Low 
Trace Point Found) is the flag which indicates whether 
the trace point has been found. LWAR indicates to the 
µP whether or not data has been stored in every location 

Service 

of high-speed memory since the trace began, and RSTF 
(Restart Flag) indicates to the µP whether the sequence 
has been restarted. The µP can also read the four flags 
from the slow clock detector circuit. These flags indicate 
if the clock rate on the clock J, clock K, clock L, or the 
qualified master clock dropped below a fixed rate. 

8-82. DATA ACQUISITION BLOCK DIA­
GRAM TROUBLESHOOTING. 

8-83. If it is determined that the data acquisition cir­
cuitry has failed, i.e., the trace test does not pass during 
performance verification, troubleshoot the failure codes 
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in the following order. If Tis the only failure code, the 
trouble is probably in the state/time clock selector cir­
cuitry, so this should be repaired first. A failure code C 
indication should be repaired next. A C failure code 
indicates a problem in the clock circuitry, clock qualifi­
cation, master clock selection circuitry or slow clock 
detectors; individual pod failures may then be checked. 
Troubleshooting is best accomplished by connecting 
the clock probe and one data probe to the rear-panel 
clock and data source. Each function on the 1610B may 
then be tested by setting up various conditions in the 
format specification and trace specification menus and 
observing results of the data display on screen after a 
trace has been run. 
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Figure 8-8. 
Service Sheet 3, 5-Volt Power Supply A18 (Sheet 1 of 3) 
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SERVICE SHEET 3 

PRINCIPLES OF OPERATION 

Switching Power Supply Description. The switching 
supply provides +5 V and-5.2 V to the rest of the instru­
ment. The +5 V supply is a true pulse-width modulated 
switching supply that operates from 25 to 30 kHz while 
the -5.2 V supply is actually a linear regulator whose 
unregulated de input comes from the secondary winding 
of the +5 V switching transformer. Both supplies have 
fold-back current limiting and over-voltage crowbar pro­
tection circuitry. The + 12 volts INT and -12 volts INT 
are developed for use throughout the switching supply 
so it can be independent from other supplies in the 
1610B. The two internal supplies are developed through 
T3 whose secondary is full-wave rectified and applied to 
two, three-terminal regulators, Ul and U2. The outputs 
of these regulators provide the+ 12 volt internal and-12 
volt internal supplies. Al8RV1 and Al8RV2 are voltage 
variable resistors which suppress high-voltage tran­
sients and static over-voltage conditions from the ac line 
input. 

The +5 volt pulse-width modulated switching supply 
operates as follows: the ac line voltage is rectified to 
provide a ±160 V which is alternately switched across 
the primary of switching transformer Al8T2 by Al8Q2 
and Al8Q3. The secondary of the transformer is recti­
fied by CR2 and CR3 and filtered by Al8A2L2, and 
Al8A2Cl 7; this is the actual +5 V output. Itis fed back to 
the pulse width modulation control circuitry. The pulse 
width (duty cycle) of the switching transistors is then 
increased if the voltage is too low or decreased if the 
voltage is too high. 

The ac line voltage is applied to bridge rectifier CR5. 
This rectifier along with a Al8Al Cl and C2 are either 
connected as a voltage doubler for llO V operation or as 
a fullwave bridge rectifier for 220 V operation. Thermal 
resistor Al8AlRTl is used to reduce high surge currents 
when power is first applied and Al8Cl and C2 are 
charging. 

Pulse-width modulation control circuitry is contained in 
Al8A2Ul which contains such functional components 
as an oscillator, reference amplifier voltage-sense ampli­
fier, current-limit amplifier, and a dead-time control 
comparator. The oscillator runs at a fixed frequency (set 
by R23 and Cl4), so the oscillator will run between 25 
and 30 kHz. The oscillator produces a sawtooth wave­
form on Ul pin 5 that is used in pulse-width modulation 
generation. 

The reference voltage output (approx 5 V de) is used by 
the +5 volt supply, the remote shutdown, and the crow­
bar circuitry. The voltage sense amplifier senses the 
difference between the reference voltage and the present 
value of the +5 V supply. This voltage is amplified and 
applied to the comparator where it is compared with the 

sawtooth waveform from the oscillator. Depending on 
the value of the output of the voltage sense amplifier, the 
output of the comparator wi!l be a fixed pulse width 
signal. This signal is applied to an AND gate along with 
the output of the dead-time control comparator. The 
dead-time control comparator provides a certain amount 
of time when neither of the switching transistors are on, 
i.e., dead time. This dead time is determined by compar­
ing a fixed voltage developed through a current source 
which is fed into Rl6 and the voltage sawtooth wave· 
form coming from the oscillator. If the remote shutdown 
is activated, Q2 will turn on and provide a high positive 
voltage on the input of the dead-time controller. This 
yields 100% dead time, and the supply will be shut down. 

The current sense amplifier senses the voltage drop 
across current sensing resistor R45. If the voltage drop 
across R45 becomes too large, the current limit amplifier 
output voltage will go positive and override the output of 
the voltage sense amplifier and the pulse width of the 
signal from the comparator will be decreased propor­
tionally. The output of the AND gate in Ul clocks a T 
flip-flop and is also applied to two KAND gates which 
drive output buffer transistors. The T flip-flop alternately 
selects one of the outputs to be active. These signals are 
applied to two darlinton buffer stages contained in U2 
which drive the primaries of two isolation transformers. 
The output of these transformers drive the base of two 
transistors which alternately switch the plus and minus 
I fiO volts de across the primary of Al8T2. 

The +5 volt crowbar circuit continuously monitors the 
I '1 volt output. If the output goes above approximately 
I fi.3 volts, the crowbar circuit will trip and SCR Al8A2Q8 
will turn on, thus shorting the output of the supply to 
ground. At the same time Al8A2Q5 will turn on, causing 
the dead time control to produce 100% dead time. This 
causes both switching transistors (A18Q2 and A18Q3) 
to be turned off, thus shutting down both the +5 volt and 
-5.2 volt supplies. When an overvoltage occurs, the input 
on pin 2 of U5 will be above the 2.6 volt level. This will 
turn the transistor off and allow the current source to 
start charging ClO. When ClO charges above the 2.6 volt 
level, the SCR will be turned on; it will also be turned on 
if the input on pin 5 is ever at a TTL high which occurs if 
the -5.2 volt crowbar is ever activated. 

The output of the switching transformer secondary is 
rectified by CRl and CR4 to provide the de input to the 
-5.2 V regulator. This rectified output is filtered by L3 
and Cl8 which produce approximately -10 V de. The 
-5.2 V regulator is contained in U3. The reference volt­
age is developed through an internal current source (set 
by resistor R31) and is applied through R29 and R49. 
R49 is adjusted to give a correct voltage drop to yield an 
output voltage of -5.2 volts. 

Current limit amplifier U4 amplifies the voltage drop 
across current sensing resistor R46. If the voltage drop 
becomes too large, the output ofU4 will go positive and 
CRl will turn on, thus folding back the power supply. 
The -5.2 volt crowbar circuit works essentially the same 
as the +5 volt crowbar circuit. 

Switching Power Supply Troubleshooting. The +5 volt 
pulse width modulated section of the switching power 
supply must be operational before the -5.2 volts power 
supply will operate. Therefore, the +5 volts pulse width 
modulated switching supply must be checked and 
repaired first. The pulse width modulation control cir­
cuitry may be tested without applying any ac voltage. 
Instead, a + 15 volt supply should be applied between 
Test Point 3 (ground) and Test Point 1. This should 
allow the+ 12 volt internal supply and the control circui­
try to operate. With this voltage applied, waveforms A 
through G can be checked. When these waveforms are 
correct, the ac line should be connected to the supply 
through a Variac. With the+ 15 volt supply still applied 
between A18AlTP3 and TPl, the line voltage should be 
gradually increased while monitoring the line current. 
If excessively high current does occur, waveform H 
should be monitored. If this waveform is excessively 
large, a short on the secondary of A18T2 should be 
expected. If this waveform is not excessively large, the 
input line rectification circuitry should be checked. 
When the +5 volt portion of the switching supply is fully 
operational, the -5.2 volt supply may then be checked. 

The following procedure should be followed to check for 
a crowbar condition. LED Al8A2DS1 will be on when 
the -5.2 volt supply has crowbared and will shut down 
both supplies. If LED Al8A2DS1 is off, then the AlO 
board should be removed and pin 4 of Al8A2Ul should 
be checked. If pin 4 is high then the +5 volt supply has 
crow bared. 

Certain power oupply functions may be disabled to help 
in problem isolation. When disabling these various 
circuits, the power supply outputs should be disconected 
from the 16108 to prevent damage tu certain components. 
Both power supplies may be brought up without an 
external load. Various circuit functions may be disabled 
as follows: the remote shutdown feature may be disabled 
by lifting one end ·of A 18A2Rl9; the +5 volts current 
limit may be disabled by lifting one end of A18A2R3; the 
-5 volt current limiting may be disabled by lifting one 
end of both Al8A2R27 and R28. 
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Service 

TEST CONDITIONS FOR 
WAVEFORMS 

0 THROUGH -0 
1. NO AC POWER AP­

PLIED. 
2 A+15VT0+30V 

SUPPLY AT APPROX 
200mA CONNECTED 
BETWEEN A 18A 1TP1 

AND A 18A1TP GND 
3 NO LOAD ON t5V 

or 5.2V OUTPUTS 

TEST CONDITIONS FOR 
WAVEFORMS 

0 THROUGH 0 
1. FULL AC LINE VOLT· 

AGE APPLIED. 
2. +5V AND -5.2V 

MUST BE CONNECT­
ED TO THE 1610B 
AND ALL BOARD 
ASSEMBLIES IN­
STALLED. 
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Figure 8-8. Service Sheet 3, 5-Volt Power Supply A18 (Sheet 2 of 3) 
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AJO Component Locations (01610-66535) 

REF I GRID REF I GRID REF l GRID REF l GRID REF I GRID 
DESIG LOC DESIG LO C DESIG LOC DESIG LOC DESIG LOC 

I I T l C-2 T 0-2 CR9 E-5 R3 F-4 R22 0-3 R41 R61 
CR 10 0-4 R4 0-5 R23 0-3 R42 B-2 R62 C-2 
CR 11 F-3 R5 0-4 R24 E-3 R43 A-5 R63 E-2 
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SEE NOTE 1 
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'1' HV ADJ 

+ 30 T0+40V REG 
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NOTE 1 THIS CONNECTOR MAY BE MOVED TO DISABLE THE REMOTE SHUTDOWN 

~~] ASSEMBLY A5 MUST BE REMOVED BEFORE MOVING THIS CONNECTOR 
TO PREVENT POSSIBLE DAMAGE TO MEMORY CIRCUIT. 

Block Diagram, 1610B Power Supply 

Figure 8-9. Service Sheet 4, Low- Voltage Power Supply Board AJO (Sheet 1 of 4) 
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SERVICE SHEET 5 

PRINCIPLES OF OPERATION 

Each switch in the 1610B keyboard has a magnetic core 
which is normally saturated, but becomes unsaturated 
when a key is depressed. The indication of whether the 
key is depressed or not is determined by the change in 
mutual inductance between a sense and a drive winding. 
Applying a current ramp to the drive line results in a 
voltage pulse on the output. V=L (Dl/DT). 

The keyboard switches are scanned by means of a multi­
plexer and a decoder driver (both driven by a current 
source; the multipliplexer scans the rows. When a key is 
found to be depressed, the scanning of the keys is 
stopped until the keyboard is read, and the key is 
released. 

Counter U5 determines which column is selected by de­
coder U4. This counter changes state on the trailing 
edge of LPSYN after a complete row scan by counter U6. 
U4 selects a column, and on the leading edge ofLPSYN 
a ramped current is applied to a node connected to all of 
the columns. The column selected is determined by the 
decoder output which is low at the time. 

The output of each sense line drives integrator U7 /U9. 
When a key is depressed and the ramped current is going 
through its column, the integrator receives a positive 
voltage pulse on its input. This results in a low-going 
output which is detected when multiplexer U8 selects its 
row. The row detected is determined by counter U6. 
When a key is detected, feedback is used to increase the 
bias on the common node of the integrators. This creates 
hysteresis, so less input is required to have a valid out­
put. It also ensures that multiple readings of the switch 
will not occur due to small vibrations when the switch is 
pressed or released. 

The output of U8 will go positive when the switch in the 
selected row and column is depressed. This positive 
pulse triggers monostable UL The output ofUl disables 
the clock to counter U6 preventing further scanning. 
The output of Ul is also used to indicate the key-down 
condition. The negative transition of the inverted output 
of Ul sets new key flip-flop U3B which indicates that a 
new key has been detected and has not yet been read. 
The U3B output prevents scanning until the keyboard is 
read. After the keyboard is read, the LRDKB line is 
pulsed low. This sets read key flip-flop U3A which clears 
U3B. As long as the key is held down, monostable Ul is 
continually retriggered. Approximately 14 ms after the 
key is released, Ul times out and enables LPSYN to 
continue scanning if the key has been read and U3B is 
cleared. LPOP, in a similar manner to LRDKB, clears 
the new key flip-flop during powerup. 
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SERVICE SHEET 6 

PRINCIPLES OF OPERATION 

MPU/IO Board A6 has several functions. The 6800 
MPU (U26, Schematic 6B) controls operation of the 
machine. It requires a two-phase clock which is gen­
erated from signals received from Display Control 
Board A5 (see Service Sheet 7). The MPU will respond to 
a power-up input, non-maskable interrupt input (used to 
initiate self test), and a maskable interrupt input (used 
for the delta timer). There are four general areas of 
addressing in the 1610B: RAM on the display controller 
board (0000-0FFF), 110 (1000-lOOF), acquistion (1800-
lFFF), and ROM (4000-7FFF). The MPU controls these 
area via 16 address, 8 data, LPSYN, and read/write 
lines. The LPOP line initializes all appropriate functions 
when a power-up sequence occurs. 

MPU CLOCK (Schematic SA). The 6800 MPU's clock is a 
2 phase, 0.5 MHz clock, generated on the MPU/IO board. 
Inputs are a 10MHzclockandaphase1 SYNC line from 
the display controller board (see Schematic 7 A). 

The 10 MHz clock from the display controller is divided 
to 5 MHz by flip-flop U27 A. This 5 MHz signal is then 
used to clock counter U40. U40 divides by 10 by counting 
through states 4-13 and toggles U27B so that the phase 
signals are alternately produced. <Pl SYNC performs 
two functions: as the J input to U27 A, it ensures correct 
phasing of the 0.5 MHz signal; it also correctly phases 
the count of U 40. The counter is held off by its CEP and 
CET inputs when it reaches state 12 until <Pl SYNC is 
present. 

The Q(D) output of counter U40 is delayed by U27B. 
Q(D), Q(D) delayed, and their complements are then 
combined to create the phase 1 and phase 2 non­
overlapping clocks. Clock driver U25 provides the re­
quired signals to the MPU. 

MPU AND BUS CONTROL (Schematic 68). The read/ 
write line indicates which operation is being performed 
during the LPSYN pulse: LIRQI is the maskable (delta 
timer) interrupt input, LIRQ2 is the non-maskable (self 
test) interrupt input, and LPOP is the restart (power-up) 
input. 

The MPU is the only driver on the address bus. It both 
receives and drives the data bus. 

The phase 2 delayed signal is ANDed with VMA (Valid 
Memory Address) to create LPSYN. During the period 
this line is low, the address bus is valid. When it goes 
high, data is latched from the bus. 

When LPOP is pulsed low during a power-up cycle, the 
RST MPU input is also pulsed low. This causes the MPU 
to fetch its restart ADDRESSES and begin program 
execution. 

When the LIRQ2 (NMI-performance verification but­
ton) line is pulled low, this simultaneously pulls down 
LPOP and RST and forces the MPU NMI input high. 
When the performance verification button is released, 
LPOP and RST go high, initiating a power-up cycle. 
Delayed by approximately 80 nanoseconds, the NMI 
MPL input goes low causing the MPU to execute a non­
maskable interrupt, which vectors program control to 
self test. The LIRQ2 line is de bounced by C46 and R37. 

The LIRQl (delta timer) interrupt line is a buffered input 
to the IRQ (maskable interrupt) input. 

HDBE and R/W control the operating direction of 
U32/33 (bidirectional bus drivers). If a write is in 
process, the HWRT line causes U32/33 to drive the bus. 
If read is in process, HWRT prevents U32/33 from 
driving the bus, and if HDBE is high (not phase 1), 
U32/33 are driving the MPU inputs. 

ROM CIRCUIT (Schematic 68). The ROMs on the MPU 
board are addressed from 4000-7FFF. The last 2K are 
also imaged by FOOO-FFFF. This is required for the 
power-up and interrupt vectors. 

Decoder U37 decodes address bits 11-13 and selects one 
of five! ROM packs. All RO Ms have images every 4000 
but the data is only enabled to the bus when valid 
ROM addresses are received. 

U44 and U45 detect that a correct address has been 
decoded (4000-7FFF, F800-FFFF), LPSYN is true, and 
it is a read operation. This output then enables the ROM 
data outputs through the open-collector NAND gates to 
the bus. 
1/0 CIRCUITRY (Schematic 6C). The 110 circuitry de­
codes addresses 1000 through lOOF to control printer, 
keyboard, beeper, delta timer, and probe driver opera­
tions. 

For read commands, NAND gates UlO and Ull are 
enabled through U44. Bits 0-6 contain the keyboard 
data. U15 selects either printer control, keyboard new 
key, 110 1 or 110 2 for bit 7. 

During write commands, output flip-flops U12 and U13 
are clocked to output data to the printer. Output flip­
flops U6, 7 and 8 control the printer control bit, beeper, 
delta timer, probe driver mode, and acquisition clear 
line. The flip-flop to be clocked is selected by U16 as 
decoded from the address. During a power-up sequence, 
LPOP presets or clears all flip-flops to a known state. 

The delta time interrupt is controlled by 20 Hz oscillator 
U9. A negative-going output is inverted and clocks the 
delta timer flip-flop U7 A (resetting it), which causes 
LIRQl to go low. When TCTLispulledlow, the oscillator 
is reset and the U7 A output is disabled from the LIRQl 
line. A write to 1005 presets U7 A, thus removing any 
previous interrupts. 

4 

3 

2 

1 

Beeper circuit U9B is controlled by an 110 output bit. 
2.5 kHz oscillator U9B drives Q3 continually. Ql and Q2 
provide the required current to the speaker. In the 
quiescent state, C13 is discharged and no current flows. 
When the output bit is held low a minimum of of 200 µs, 

TP10 QTP2 

OTP ONO 

CJ 1 

• 

C13 charges through R25 and Ql. When the output bit is 
removed, C13 discharges through R23 and provides an 
exponential voltage to the base of Q2. Q2 is a Darlington 
transistor and provides a high input inpedance en­
abling a more constant decay time of C13. 
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KEYBOARD 

A1 2 
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TOOAU ACQUISITION 
INHRfAC( CIRCUHRY 

Block Diagram, 1610B Control and 110 Section 

~-------
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Figure 8-11. Service Sheet 6, MPUI IO Board A6 (Sheet 3 of 6) 
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--< 3s,1--.:.-I i------+-+-+-+-+-<...----+-----~~I>---t--<llbJl-------++'----9 J 
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0-+-------<0--1-+--r-;----r------.02 
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11 
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16 
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DURING TROUBLESHOOTING WITH 
DSA 
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MODIFIED 
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< E > LO 1 
2 

3 > LD2 
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4 > 
LD3 < j 
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LD4 

11 
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< c Always LOB 
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9 

8 
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> LFLG 
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~1--------.........,( H 
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6 

7 

10 ... 

1610B Printer Interface 
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pull-ups or 
pull-up and 
pull-down 
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~=~-~-T_E_R ______ )( ~~------~ 

TO PRINTER 
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l-- DATA RECEIVED 

LFL-G-------------c P~~~~R:l __ _ 

1610B Printer Interface Timing Requirements 

Service 
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OSCILLATOR 
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•2 
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A6 
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.., 
41 
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fllOOUP 
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Ae 

-
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Block Diagram, 1610B Control and l!O Section 

UP PROGRAM 

"'" 

UP ANO OISPlA'I 
RAM 

Model 1610B 

A& 

A6 
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A 12 
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A61---"-IPC=TL __, ...._ ___ ___. 

Figure 8-11 . Service Sheet 6, MP UI I O Board A 6 (S heet 5 of 6) 



Model 1610B 

0 
5 

W9 
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~ - u u ' 
I "? , I • 

u 
I 

[] 1 1 0 

[J no 
D ~ D D 0 11 EJ 5'0~D 02EJ' "EJ ' EJ D ~ 0 0 CJ'$! -~ 0 '0 0 ' - ~ ' .. 

B GB 5B ~BH EJ o~ 0 EJu" ~o~ EJu
41 0 EJuso 

UI ' U12 ' 0115 'f U11 D LJ D D 9 
o-.. ,TIE ST 

N OAMAL Q 

~2-
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A B c D E 

A5 Component Locations (01610-66505) 

REF I GRID RE F TGRID REF T GRID REF l GRID REF I GRID REF I GRID 
DESIG LOG DESIG LOG DE SIG LOG DESIG LOC DES IG LOC DESIG LOC 

C1 l B-1 C25 T B-4 C49 T D-2 CR 11 T A -3 R20 T F -2 U1 T A -4 
C2 E- 1 C26 B-4 C50 E-2 CR1 2 A -4 R:Z1 F-2 U2 A-3 
C3 C-4 C2 7 C-4 C51 E-2 CR13 C-3 R22 C-3 U3 A-2 
C4 C-4 C2B B-3 C52 F-2 MP1 G-4 R23 B-2 U4 A -1 
cs C-4 C29 B-3 CS3 A-2 P1 D-1 R24 B-2 U5 A -4 
C6 C-3 C30 C-3 C54 B-2 R1 F-3 R25 E-2 U6 A-3 
C7 A -4 C31 D-3 C55 B-2 R2 F-1 R26 D-3 U7 A -2 
ca A -4 C32 D-3 C56 C-2 R3 D-3 R27 0-2 UB A -1 
C9 A -4 C33 C-4 CS7 D-2 R4 C-4 R28 C-4 U9 B-4 
C10 A -3 C34 F-4 CSS D-2 RS C-4 R29 C-3 U10 B-3 
C11 A -3 C35 F-4 C59 E-1 R6 C-4 R30 F-3 U11 B-2 
C12 A -3 C36 D-3 C60 F-2 R7 C-4 TP1 E-4 U12 B-1 
C13 A -4 C37 D-3 C61 F-2 RB B-2 TP2 F-4 U13 B-4 
C14 A -4 C38 D-3 C62 C-3 R9 B-2 TP3 F-4 U14 B-3 
C1S B-4 C39 E-4 CR1 A -4 R10 0 -2 TP4 F-4 U1S B-2 
C16 A-3 C40 E-4 CR2 A -3 R11 0-3 TPS F-4 U16 B-1 
C17 A -3 C41 F-4 CR3 B-4 R12 C-3 TP6 F-4 U17 C-2 
C18 B-3 C42 C-3 CR4 B-3 R13 C-3 TP7 E-4 U18 C-1 
C19 B-4 C43 0-3 CR5 B-4 R14 F-2 TPB B-4 U19 C-4 
C20 B-4 C44 E-3 CR6 B-3 R15 F-2 TP9 B-4 U20 C-3 
C21 B-4 C45 F-3 CR7 C-4 R16 F-4 TP10 B-4 U21 C-3 
C22 B-3 C46 A-2 CAB C-3 R17 F-4 TP11 D-4 U22 C-2 
C23 B-3 C47 8 -2 CR9 A-3 R18 E-4 TP12 0-4 U23 C-2 
C24 B-3 C48 C-2 CR10 A-4 R19 E-3 TP13 E-4 U24 C-4 

F 

RE F I GRID 
DESIG LO C 

U25 T C-3 
U26 C-3 
U27 C-2 
U28 C-2 
U29 D-4 
U30 D -3 
U31 0 -3 
U32 0-2 
U33 0-2 
U34 0-3 
U35 D-3 
U36 0-2 
U37 0-2 
U38 E-3 
U39 E-3 
U40 E-2 
U41 E -2 
U42 E-3 
U43 E-3 
U44 E-2 
U45 E-2 
U46 E-4 
U47 E-3 
U48 E-3 

HI 
0 

AS 
G 

REF I GRID 
DESIG LOC 

U49 I E-2 
U50 E-2 
U51 F-4 
U52 F-3 
U53 F-3 
U54 F-2 
U55 F -2 
US6 F -1 
US7 F-4 
USS F-3 
U59 F-3 
U60 F-2 
U61 F-2 
U62 F -1 
U63 F-4 
U64 F-3 
U65 F -2 
U66 F -2 
U67 F -1 
W1 F -3 
W2 F-1 
W3 0 -1 
W4 D-3 
W5 0 -4 
W6 E-2 

&5 

201111Z 
DIQUATilll 

Al 

STC---1) 
OISPLAY 
LINE 
COUNTER 

\COUNT BY NINEI 

Al 
OISPLAY 

STC COLUMN 
COUNTER 

EOC ..... 
) cEP 

HSN 

EDS l 
SYNC ENABLE~ Pl 

LINE SYNC ---ll 

A5 
STC ____.j) GRAPH 

POSITION 
COUNHR 

EDS -_,J 
GRF ------ CIP 

ITT 

~·· 
MTC 

OTC 

Al 
VSN RISH 

OECOOE 
VSN START 

1.-6 

ICC 

A5 s 

~ Al 

I PLAY OATA STORE 

DSP 

STC 

~~~~CAL i-:-:VS,,,N _ _.,~ 

GENERATOR 

Al 

OISPLAY 
AOORESS 
AOOER 

Al 

DISPLAY CONTROLLER 

AS 

Service 

I --- __ A_I _ A=' _;V:,::SN::..__~ 
I vlit~~ I HSN I RITRACE BLANKING 

I 
EOS --.. CEP LOGIC LC~ 

..:;H::::SN'--- .-1 MR IOC 

CHARACTER ~ 
-'S"'-TC,,__ _ _..) COLUMN - ---, 

I 
COUNTER ri Al ~ I ~ s 

'----....I L-.'-·:..:3'--_.-lcoLuMN PARA1m I 
--?'- --.. AOORESS 8 LOAOABll 

Al CHARACTER ~~~~!ER 0 1----~ 

OATA l--+-J _ __,,_,L~6_.,-tcHARACTIR ore D T 
OISPLAY LATCH " AOORESS 

l AXIS 
MUlTI 
PLEXIR 

I 
7 8 ALPHA GINERATOR I 

....:D::;AT:.;:A....:Sc::TR:::O.e:BE'--.-.I ) 2 SERIAL IN 

I '----; .. ,. .. ., ~""""" I 1 " m- I 
HSN--~--- RATE 1----·- CIRCUIT BLINK CONTROl l 

BLINK EFF!CIS 

GENERATOR _J 
'-----1>--- ---- --- ,_1_+1_0_1 _... --- - -- --- - --

I 
____ I 0 1- :--i ~J· ~-,4-'B'--+--------.l) A L3' ~ B 

Al PHA ICRAPH ii 
AOORESS 

Sl LICTOA Y l--~.....,,_B --4,__~"'-'-":3 _____ _, 
7 Y~r-1-2 -of AODR 

-r ~r>---= I Le~u~P----~ 
Al I 

g I - GRAPH Al 

A5 

~------~STOP 

~~:~ONTAL l-'H-'SN"----11~ 
GENERATOR 

'----------~START 

µ P'OISPLAV 
AOORESS 
SELECTOR 

------->1 ~ l . 
12 f 

4K X B 
OYNAMIC 
RAM 

0our -r 
8 MASTER L.-L!__j 

LATCH I~ 

OISPLAY DA TA OATA B 7 

STROBE LATCH , I 
GRAPH AO ORESS 

'----~ COMPARATOR 

HI GRAPH - Y POSITION 

m rr 

JS _::.:.:___. .. ,y POSITION 7 I V" -1 

~OIN 

~Al ~ COUNTER " 
---=---i HI " p ACCESSING RAM - VSN 

~ 8~ ~ I 
~ OECOOE ~ R/W , 

16 ~l~NG r~--..,..-..11rAIGATING ] fi GRT 

B Y1 B HI GRAPH LATCH LOGIC 

t JOV to~ 

• 20VUNREG 
~ 

ffi 

VSN 

~ 
• 38V FROM 
fLVBAC~ 

CIRCUIT 

ZOT 

LBUP -

Model 16108 

DISPLAY DRIVER 

A9.All 

A9 

FLYBACK 
CIRCUIT 

VFRTICAL 
SWEEP 
CIRCUIT 

A9 

HORIZONTAL 
SWEEP 
CIRCUIT 

A9 

Z AXIS 
AMPLIFIER 

._ ______ 1 ITOV \FOCUSI 

t-----<~- -115V \INHNSITY LIMITI 

1---- • 38V TO z.AXIS AMP 

+ 15KV 

J 
7 

~ 

I , HI " p REAO FROM ~AM I --~===~'._ __ _j OO Al GRAPH HI GRAPH ENABLE GR:JPH 

Vy w .. __ __, I- v_ INABLE !-='---- - -' VIOEO r / ! ENABLE AOORESS 

r----T<....:.-;c:;-:-::;-;;--- ------------_J_j___J_L_ _______ __J v ----------
\ 

II TOOATA 
1'--;;~--;..;;....;;..;..;...=:. ______________________ -,T" ___________________________ ____ _ ______ ______________________________ __________________ _.)1 ~~~~~~~ 

(--~~~~~~~~~~_JJ1.___~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~-----
J 

Block Diagram, 1610B Display Section 

Figure 8-12. Se rvice Sheet 7, Display Control Board A5 (Sheet 1 of 8) 

8-36 



Model 1610B 

•• 

LIRQl 

Bl 

HOB£ 

68DOU.P 

AES ET 

NMI 

'"' 

TO DATA ACQUISITION 
INTERFACE CIRCUITRY 

Block Diagram, 1610B Control and 110 Section 

UP PROGRAM 
ROM 

UP AND DISPLAY 
RAM 

KEYBOARD 
INTERFACt 

REAR PANEL 
PROBEORIVE;R 

•• 

A5 

6 KEYAOOA 

HKON 

ltiWKY •• 

'------=·~·-~·~··;J---+--~ 

STATE/TIME 
COUNTER RESH 
CIRCUIT 

BEEPER 

PRINTER INTERFACE 

LCLACQ 

A6 

•• 

LFLG 

AB 1-~LP~CT~L ~., 

L------~ 

----, 
OPTION 003 i----t-HP·IB.J"....._ 

f"...r-BUS,_/ 

- _ ___!!..] 

KEYBOARD 

A12 

DATA OUTPUT 

ClOCKDUTPUT 

TO STATE/TIME COUNTERS 
IN DATA /\COUISITION 
SECTION 

I 
I 

P/0 A5 D!SPlA~ CONTROL ASSY (01610-66505) 

PIO Pl 
12V --( 5 ~--------- -12V 

12V ---( 6 R13 
365 

TO PIN 1 OF 
...---~~-sv u1.2.s.6.s.10.1J14 

ON 7C 

5 2V ---(52 (---'--------- -5 2V 

+5V 
Wl 

CLOCK 
INHIBIT 

LINK 

+5V---< 1 1---11----+....------..---------..... ------

' 5V--< 2 A~~UF 
GND--< 3 : 

GNO ----{ 4 I 

I ! 
t126V--<9 .. <i,-;.1-----• +12.BV 

+ 126V--<10µ,_j 

I ! 
•5V --<67fm-,1-...----• +5V 

. 
5
v --<

68 ~I i ilur 
GNO --<69 
GNO --<10 

I 
I 

Rl4 
1000 

R1 5 
1000 

R16 
1000 

Rll 
1000 

Rl 8 
1000 

R19 
1000 

R20 
1000 

R21 
1000 

R22 
1000 

R23 
1000 

R24 
1000 

R25 
1000 

R26 
1000 

R27 
1000 

R28 
1000 

R29 
1000 

VHl C7.8.10.11 

~ 
13,14,16.17.19. 
20.22.23,25,26 

VH2 28.29,31-62 

VH3 

VH4 

VH5 

VH6 

VHJ 

VHS 

VH9 

VHlO 

VH11 

VH12 

VH13 

VH14 

VH15 

VH16 

VH4 

VH3 

CEP 
12 MOC 2 

CK 

VH3 PE 

P4 
P3 

P2 
Pl 

+5V 

NOTE 
THESE ARE .OlUF 
BYPASS CAPACITORS 
BETWEEN -t 15V AND GNO 

10 1 

GET MR 

TC 
15 

04 
11 

U57 

12 -03 
w 0: 

o~ 13 
<[ z 02 
CJ ::> We 14 c £ 01 

MTG 

VH3 

CK 

US1~ 

TP5 

• 

DSP 

1~•-->00"---+-->00o•===i.._ __ 

l-"..---~-------l-----------...--------------o_sP_~(0 7C 

l."------+---------f---------------1--> 

VH3 

VH4 

VH3 

12 11 
~,_;'.--l---~1:,..J3 U52A }--"'--l-+--'-13-t 

VH4 
C3 
51 

+5V 

12 

R4 
287 

STC 

10 

LJi.--------950ns-------• LJ 
.--4 j.- 50 ns 

TPl 

l STC ®} 
® STC 

-l I-'°"' 

7B, 

·IL __fli.--------95011s-------

11 U53C )...::.s ___________ o:;c1s::CP..:LA_;Y_;D::.•;;;TA~STc;R;;:;08:.:E __ 
070 9 

I DISPLAY "l--------850m------... 
DATA __J I 
STROBE ~ lo-15011s 

__F1:.ons-•-!1~•-----350 ns 

TP3 

• 

CRlJ 

RCE 

·I 

@7C 

,, 
SYNC 

i---------900ns------+< 

0 

<bl SYNC P/O Pl 0 
U52C \--'---------------------'755>-- : 6A -...,,,..:..... ______________ ---'-'+--' 

Service 

.__ ____ --I U58A~,.!..__jL---------------------------------------"-OT'-"C---0 70 

10 MHZ STD 

g~~ _J~------::_::,::,::,::,::,:;~li-_•~_-_-_-_-_-:__'o_"_==:l __ ~ 
10MHZST0 • 

.__ ___ __.1-'-ll U\41~.2!10'-----------------------------------------------~56 >------ ' 6A' 11 B, 9B 

TP2 

• 10 54>-- GsA 
L_ ___________________________________ _._ __ _:O~TC_~G) A10MH2 GNO 53)--} 

IC SUPPLY CONFIGURATION 

U46. 51, 
54 

REF DES 

U46 
U51 
U52 
U53 
U54 
U57 
U58 
U63 

PARTS ON TH1:::. SLHtfviA"'"IC 
~----------

I Cs ON THIS SCHEMATIC 

HP PART NO 

1820-0629 
1820-0629 
1820-0686 
1820-1203 
1820-1432 
1820-1373 
1820-0683 
0410-1018 

MFR PART NO. 

SN74S112N 
SN74S112N 
SN74S11N 
SN74Sl 11 N 
SN7404N 
98S10DC 
SN74S04N 
0410 1018 

1610B-007A-05-60 

1------'-' /~0~•~s ____ ---j 

Cl-3.33-62 
CR13 
Rl.4.5. 12-29 
TP1-5 
U46.51-54.57,'.18 

63 

7A 

Figure 8-12. 
Service Sheet 7, Display Control Board AS (Sheet 2 of 8) 
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A5 

AS 

STC ----9~ 

20 MHZ 
OSCILLATOR 

DISPLAY 
LINE 
COUNTER 

!COUNT BY NINE) 

AS 

STC ----9--t> 

EOC ----90ofll I 1 

HSN -------.,lJCEP 

DISPLAY 
COLUMN 
COUNTER 

AS 

+ 10 

OTC !ITT 

AS 

DECODE 

ICC 

AS 

MTC + 2 

I PLAY OATA STORE 

OSP 

STC 

AS 
t-V'-'S"'N-'R"'ES"'E'-1 ----of VERTICAL VSN --

SYNC 
VSN START _., GENl:flATOR 

AS 

AS 

DISPLAY 
AOORESS 
AOOER 

+ S 
;> 

~ 

AS 

EOS ---­

SYNC ENABLE --- i'I 
LINE SYNC 

s ~ 
t----r_,.,._.c.i...__+------~-JA '1 ~ B 

ALPHA/ GRAPH I1 
Ar 

STC--) GRAPH 
POSITION 
COUNTER 

EOS --~-fl 

GAF - CEP 

m--

HSN ~ PE ----

ADDRESS 
SELECTOR , B , 3 

Yt---~-'-~--<,__--,~-'-~-----~ 

IAS 

'----------9..CSTOP 

HORIZONTAL 
SYNC 
GENERATOR 

'------------9..CSTART 

11 

v 
1 

µP / OI SPLAY 
ADDRESS 
SELECTOR 

HI µP ACCESSING RAJ 

,_H_S_N _ _..._ ~ ~~~ODE 

16 TIMING HI µP RE AD FROM RAM 

y{ l(--

DISPLAY CONTROLLER 

AS 

Y 1---,L / -'
11
'----<- AOOR 

~QIN 

4K X B 
DYNAMIC 
RAM 

OO UT 

f----- R/W 

Service 

A~ ~V~SN"-----\ vtci~t I HSN ] """ L~ I 
I -"H~S N"----of MR 

CHARACTER 

A5 

EOC 

RURACE BLA NKING 
_E'-OS~----t CEP 

A5 ~ 
I 

('\ 5 s 
STC _., ) COLUMN 'l 

I 
COUNTER 

3 COLUMN 8 ~~=~;~L~ 
'----r'--'------4- AOORESS ~ SHIFT 

A5 CHARACTER AlGISTlR 0 1---~-

DISPLAY LATCH .r AOORlSS -

Z AXIS 
MULTI 
PLEXER 

I 
,L 

8 

~~~A i--,<-'3 __ ....,._L'-6--1~ CHAR~~~: :A IOR ..!1!f__-. ) 0 

1
1 

DATA STROBE _., ) 2 SlRIAl IN 

I '---- .. '"'"" ""'" OM'""' I I 
AS SPECIAL I 

l 
BLINK EFFECTS 

HSN---- RATE CIRCUIT BLINK CONTROL 

GENERATOR _J 
1+101 --- --- ----

MASTER LL!___J 
LATCH ,,-------i 

1 ----1 07-~ 
/ C•>--LB_UP _____ ~ 

u I 
r-B I DI SPLAY OATA ~:~:H ~ 1 AS 

STROBE I) LATCH I 
GRAPH ADDRESS 

___ _. COMPARATOR 

AS 

Y.POSITION 
COUNTER 

HI GRAPH - Y PO SIT ION 

I ~Pr 
B~ 

J.---•L-tASGA~ 00 J AS GRAPH HI GRAPGHR:NABLE 

1-8----------~ yt's HI GRAPH ~:g~E 

V1 1 '.7 ! ENABLE AOORE_ss ___ --- --- ---

GR:JPH VIDEO 
LOGIC 

Y._ 

ZOT 
t--

DISPLAY DRIVER 

A9.A15 

·dOVto~ 

FLYBACK 

~ 
CIRCUIT 

• 20~ A9 
VERTICAL 

_ SWEEP 
~ CIRCUIT 

VSN A9 .. 
HORIZONTAL 
SWEEP 

HSN _., CIRCUIT 

' 38V FROM 
FLY BACK 
CIRCUIT A9 

ZOT Z-AXIS 
~ 

AMPLIFIER 

LBUP ... 

--
~ 

-,. J5KV 

Model 1610B 

· 510V IFOCUSI 

115V (INTENSITY LIMITf 

• 38V TO Z AXIS AMP 

7 

] 

ll TO OATA 

r-r------------------------------~~--------------------------------------------------------------------------------------------{j ~l~~~ll~~~ON 
r----,--=~~~~~~~~H.___~~~~~~~~~~~~~~~~~~~~~~~~~~~----T 

j 

Block Diagram, 1610B Display Section 

Figure 8-12. Service Sheet 7, Display Control Board AS (Sheet 3 of 8) 
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Model 1610B 

STC 

EOS 

EOS 

EOC 

STC 

SYNC 
ENABLE* 

LJ4~---------~950ns----------..-•l__I 
~ ~ 50ns 

....f ~ 1 µS 

___Jl~•11-----------29µs------------1•~fl___ 

---iJ~•t-----------~29µs---------~•~ 
~ ~1µS 

-----u~--~-----------209 µs----------~·U 
---I..- 1.0 µS 

F4.6 ms ..... ot, ... • .... --------16.2 ms ---------1•~1 
----

VSN 
(==5-•--t•~l~·----------25µS---------~~ 

----

TCX* 
__ n· 
~ '4-151 µS 

20.66 ms ___________ ,. ... n .. ____ _ 

TCC* _n· 
_.. ..._ 210 µS 

20.6 ms-----------• fl_ 

GRF* I• 7.56 ms ___ .,...,.,. • ...., ______ 13.26 ms ------1•"'11 .. -----

HSN 
___ .. Fss m• --1•~11"",e--------15.33 ms-------:1., 

*NOTE: W3 ON THE AS ASSEMBLY MUST BE IN THE TEST POSITION (LINE SYNC DISABLED I FOR THESE WAVEFORMS TO BE CORRECT. 

r P/ 0 AS DISPLAY CONTROL ASSY (01610:66505) 

-= = -=-= 
DISPLAY 
CHARACTER 
LINE 
COUNTER 

" ::oo ' -~F-11.--~~3 ~ls1 
STC ~~U 2 CEP CET MR 11 i EOS fl\ 70 ADDERS fc\ ~-..-"'\V\.Af'~~------;:-il'CK USS TC 1--...---------- \::.) II 

~ VHl~p[ - 03 ~1~1-.!----------==-------------------------,.--------+--------+-+-----------------jr--------:;:1 ;j5 :; U45 
7 A rtl PJ i:: 02 12 1 61 

r.-- P2 c 13 6 61 ~ Pl ~ 01 ~1~4-.!-----------------------------------+-+--------:~::--=::-::-----t--t-----::==::-:::-::------::::---r-------::---,21 
w- PO !!!. OO ~ VH~ ~ 1=$ ;; 

hVH2 Bl :>o-'---f- 2°"-i J S 01-"---+-t------ -y.,.--------., CO 

1 10_6:~,--~ ~~~BA I1 J 
2 CEP CET MR 15 3 K R 0 i2- NC 

'-----'...!---------1----.9-yCK Ul1 ic t-r;-Nc ~ 11 re-,---, 9 

VH I -ir< PE 03 tt1NC ' 15 
83 

C4 10 DA6 
rT."- P3 >.' 02 1 E4 13 DAI 

C4~ NC 
[< 1103 OAI O 

OA9 
El 1 DA8 
~~ ,_.....4 ____ 0•"""'1--

__ 0_•0_ 10..,. /~ .... ·-' ----® 
7C 

,..+.- P2 ~ 01 ~1~1:~---l--+--.._--------------J-----f-~+-+----~··· _=:-~::=.::.._ _______ j----f----------------i--- i"""°---f6i1:: USO fl 1 DA4 
~Pl z 00 11 El t-, -------::0-:-A:-J -

t2--1 PO !_ 5 ..i VHl2 ~--.~6 14 A4 El DA1 14 

7 

IC SUPPL\ CONf GURATION 

-sv rn L_-W U068}t-
6
-----'

3
.,..---...ljt--..., 12 VSNSTART 11 5 9 VSN 3 ~; DAI 

\V - _..LJ. -" ~-----:1..--i U66 A'f--++---------,-----1J 0 t---- 5 ~ 
EOS 1 US2A ')o0-2 __ _._E'-'O"-S-------------...,...-- I 2 ..l ;/ r--'- Al CO 

UJB 53 59 62 
65-67 

- IJ CK w 
U39B -

12 K R ii 1 VSN 0 ~----iU620 
5 ..r--:"\. 6 

~ VSNRESET 

70 14 11 10 
~-----i U62E• ')o--'---' 3 4 

,..------t U54BI >O-----, 
VH13 TCX r.:;-, ~~~~~~+--~~~~~~~~~~~~~~~--~----j~~~~r-\!!I 

2 ...l. l VH5 70 ~ 
..----..---@ 10 

VSN START 

.-----~--G'-"R'--f ----;-:;-' --jJ UIJA\.i-:..:12:.__ __________ __ ..!T-, -----,,,----r-r-- l ~ T 
.------------

13'--J-t-_:,t DISPLAY CHARACTER ' 11 1 1 ...0..15 

I , COLUMN COUNTER 2 CEP MR IS ;;; 
84 

s G 
~-----__:.ST~C--------+--+----l-+----------------~'f---------------.,..----------r---r~sS:J".CKU47 ~~ 10 BJ 

EOI 

~UJBA -
~~T VHS w 6 :: ~ 021c1c;:2--------r-----;;-~"1 BB1l 

\'.}..,.--~·_. 6 l ~P2 ~ 01 13 
_2..J U38B JP'----t-----,,.----,17 1 Pl §_ 00~ 

:;oD I ....__... 2 CEP MR 15 PO cn 

12 
4Y 1----r--

U49 JV t----r---

.5v 

! 
l 

~--f---':9-0l ~K U48 ~; ~r.7-~11:--4-------t--t---+-----1-ID---+------t--'~'4 •• 
7 

2Y t--i---~ 

I y 1------1----~ 

VHB --+-..-f±B:-t:: f ~: ~; 1
: :~ 

Pl §_ Oil l4 
1 

Al ..,ULTl -
PD m VHS ---- PLEXERS 

ID 1 J 1 I~ 
'-4--p c~E~;~c 14- IJ 84 s G \17 
~PE OJ 11 '---~----,,O,...-i 83 

~ P3 ~ OZ ll ~ 82 12 
VHS ~Pl ~ Ol l-'

1
,:;
3
--------++----1 81 4Y r--------

j t-T Pl !_ OD~NC GRAPH U44 3Y t-'-97 -------------~ 
,_,._1 _ _b__1., VH6 -+----i,17~""1 PO CH X-POSITION 1y 1----------------

1 CEP MR 15 \II 10 L_ COUNTER 

• 5V 16 

B 
UJ9 42 50 
54-56 61. 64 

REF DES 

U38. 61 
U39. 46 
U41 
43.47, 
48, 55, 
61 
U44.49 
U45, 50 
U53. 59. 66 
US4 
U56. 64 
U61 
U65 
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1 
C38 ' B-3 C1 A-3 
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C6 B-3 C43 C-3 
C7 8-3 C44 D-3 
cs 8-3 C45 A-2 
C9 8-3 C46 A-2 
C10 B-3 C47 A-2 
C11 B-3 C48 B-2 
C12 C-3 C49 B-2 
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C14 C-3 C51 C-2 
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C26 F-3 C63 A-2 
C27 F-3 C64 B-2 
C28 F-3 C65 B-2 
C29 G-4 C66 9,2 
C30 G-3 C67 C-2 
C31 G-3 C68 C-2 
C32 ~-3 C69 D-2 
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C36 A-3 en E-2 
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REF l GRID REF 1 GRID REF I GRID REF I GRID 
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C83 E-3 R5 B-3 R42 G-3 R79 D-3 
C84 C-4 R6 B-3 R43 G-3 ABO D-4 
C85 C-4 R7 C-3 R44 F-2 R81 D-4 
C86 C-4 RB C-3 R45 G-2 R82 D-3 
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U31 E-3 U68 E-2 
U32 E-3 U69 E-2 
U33 F-3 U70 F-2 
U34 F-3 U71 F-2 
U35 F-3 U72 F-2 
U36 A-2 U73 G-2 
U37 A-2 U74 A-3 
U38 B-2 U75 B-3 
U39 B-2 U76 B-3 
U40 B-2 U77 C-3 
U41 C-2 U78 A-2 
U42 C-2 U79 8-2 
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U44 0-2 U81 C-2 
U45 D-2 U82 A-2 
U46 D-2 U83 B-2 
U47 D-2 U84 8-2 
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U49 E-2 U86 D-3 
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C30 F-2 C61 E-2 
C31 C-1 C62 E-2 

ODD NUMBERED PINS ON 
COMPONENT SIDE ,, 
-A54- -A54-

(16108) (1610A) 

C:::J EJ ~ G. 
-C59- -C63- -CR2> :__Cl- ti 

EJ B ~G G. 
-C68-

·R59- -CH- ~ 

L:_J 
EVEN NUMBERED PINS ON COMPONENT SIDE Of BOARD 

c D E F 

A.1 Component Locations (01610-66527) 

REF l GRID REF I GRID REF r GRID REF l GRID REF l GRID 
DESIG LOG DESIG LOG DESIG LOG DESIG LOG DESIG LOG 

C63 
I 

E-2 L9 
I 

C-2 R27 
I 

B-1 TPl 
I 

A-4 U28 
I 

C-3 
C64 F-4 MPl G-2 R28 B-2 TP2 C-2 U29 C-3 
C65 F-4 Pl E-1 R29 A-1 TP3 B-2 U30 C-3 
C66 F 3 01 G-2 R30 E-2 TP4 D-1 U31 C-2 
C67 F-2 02 G-2 R31 D-2 Ul A-3 U32 C-2 
C68 F- 1 Rl G-3 R32 E-2 U2 A-2 U33 C-2 
C69 F 3 R2 F-3 R33 D-1 U3 A-2 U34 C-1 
C70 F-2 R3 G-3 R34 C-3 U4 A-1 U35 D-3 
C71 G-4 R4 G-3 R35 C-3 U5 A-3 U36 D-3 
C72 G 2 R5 F-3 R36 G-2 U6 A-2 U37 D-3 
C73 G-2 R6 F-3 R37 D-1 U7 A-2 U38 D-2 
C74 G-2 R7 F-4 R38 C-1 us A-1 U39 D-2 
CRl F-1 RB F-4 R39 D-1 U9 B-3 U40 D-2 
CR2 F-2 R9 F-4 R40. D-1 UlO B-2 U41 D-1 
CR3 F-3 R10 F-4 R41 C-1 U11 B-2 U42 D-3 
CR4 F-4 R11 G-4 R42 C-1 U12 B-1 U43 D-3 
CR5 F-4 R12 G-4 R43 D-1 U13 B-3 U44 D-3 
CR6 F-3 R13 G-4 R44 C-2 U14 B-2 U45 D-2 
CR7 F-3 R14 F-4 R45 F-1 U15 B-2 U46 D-2 
CR8 B-1 R15 G-4 R46 F-1 U16 B-1 U47 D-2 
CR9 B-1 R16 F-3 R47 E-2 U17 B-2 U48 D-1 
Jl B-4 R17 F-3 R48 C-3 U18 B-1 U49 E-3 
J2 C-4 R18 G-4 R49 B-1 U19 C-3 U50 E-3 
L 1 F-3 R19 G-3 R52 F-1 U20 C-3 U51 E-3 
L2 F-4 R20 G-4 R53 D-3 U21 C-3 U52 E-2 
L3 F-4 R21 G-3 R54 C-4 U22 C-2 U53 E-2 
L4 F-3 R22 G-3 R55 E-4 U23 C-2 U54 E-2 
L5 G-3 R23 G-2 R56 G-2 U24 C-2 U55 E-1 
L6 F-3 R24 G-2 R57 G-2 U25 C-2 U56 E-4 
L7 F-2 R25 F-3 R58 G-2 U26 C-1 U57 E-3 
LB C-1 R26 F-3 R59 F-1 U27 C-1 U58 E-3 

R60 G-1 

''I 
~E~ 
I I I 

G 

REF l GRID 
DESIG LOG 

I 
U59 E-3 
U60 E-2 
U61 E-2 
U62 E-2 
U63 E-1 
U64 F-4 
U65 F-4 
U66 F-3 
U67 F-3 
U68 F-3 
U69 F-2 
U70 F-2 
U71 F-2 
U72 F-1 
U73 F-4 
U74 F-4 
U75 F-3 
U76 F-3 
U77 F-3 
U78 F-2 
U79 F-2 
USO F-2 
U81 F-1 
U82 G-4 
U83 G-3 
U84 G-3 
U85 B-2 
U86 B-3 
U87 C-2 
U88 F-1 
U89 G-2 
U90 G-1 

FROM CIRCUIT 
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>---

>---

>---

>---
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A1 
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A3 
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/ 

LCT 
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A1 

42 
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41 
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TRC-E 

~ 
~? 

LL'-_ SEQUENCE 3 \ ,4, 
Yrr--- ADDRESS~ 
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Al 
,__HR_S_T _ _., _ _, MR 

t-------t Pl 

MlMOAY 
ADDA! SS 
COUNHR 

_ ~Clf' 

-

!iATINli 

Al 
POST 

Hlf' 

A] 

IC 

1 

THACI 
l'OINl 
l Al Cli 

I-

READ STROBES 

l"'faoii'" - -, /..~ 
L----,:s. 

\-' 
HTP~ 

.---------------------------_, ~~~;~ cnll""---~--------~ 

J" J 1~----1-1 CLOCK 
L.__r .. •A..;E-.s• .. o.-LD_. 

P'!A':"l ---, I 

POS/NEG 3~ 
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tc_L_DC_K_S _J_.K._L __ ~_,L~l --_,_..,_. ONE-SHOTS 

>---r-1- CLOCK PROBE 

Al 

Al 

MASTER 
CLOCK 

SELECTOR 
_L_' 

WRITE STROBE 

ADDRESS STROBES 

MEASUREMENT STROBE 

TRIGGER STROBE 

INDEX STROVE 

COUNTER 

Al J SLOW CLOCK DETECTORS 
l:DNTROL SIGNALS 

SLOW CLOCK HAGS J COUNT STROBE 

CLOCK SLOPE/ I - 64 rl.A2.A 3 
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~~ ~~~~~~~~~~~~~~~~ll L z DATA BUS 

J 

/ 

/ 

ADDRESS 
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PLEXER 

-

A3 
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MEMORY 
fi4 x 66 

~~ADDRESS 

~6 - I A:RACE 
I~ POINT 

ADDRESS 
LATCH 

A3 

\4. PR~SrnT 

ADDRESS 
LATCH 

lllMS _ A3 ------­_. LTPf 

LWAR .. 
RSTF 

--
Fl A GS 

Model 1610B 

' 
[ AJMEMOFY DATA J 

LATCH 

v' 
/ 

A-H BUS 

J 
J 
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Model 1610B 

TIME {nSEC) 0 10 20 30 40 50 60 70 80 90 100 

\ 

INDEX 

COUNT------~ t= CLOCK STATE COUNTER r 

STROBES ADDRESS 

( 
F LATCH H s MEMORY DATA 

READ----------------' FOR µPR BUS 

WRITE w~~EM~~-0~~TA J 
MEASUREMENT-----------~ CLOCK H s 

ADDRESS COUNTER ~ 

µPR ADDRESS CONTROL H s ADDRESS CONTROL L 

16JOB Acquisition Timing 

I PIO A3 MEASUREMENT BOARD (01610-66527) - -

PIO Pl -12.6V 
--(9~ Ill 
-<TO~ CR1 

--<10 I 

: l'cl +112V 

~22UF 

3.:~ 
11'0 

98 --{34<-J;-I -----------------+---------4--___!__'.:'d 
ClOCK 1 

I 
PARTS ON THIS SCHEMATIC 

A3 

C128.J3.74 
CR17 
116 
au 
R17656-59 
TP14 
Ul.4350.58.59,64-70.73-77 

12 

·5V 

CA3 
12 R3 

13 P/O 26.1 

U77 

A1 14 
619 

C5 -5.2VA 
+1UV f""' 

e 
11C 

19 80.82-84,89 
+sv~-"l,~,1r-~----t----t----------------------------~-~ 13 

12 

6 Cl 

1 VooT 

IC's ON THIS SCHEMATIC 

REF DES HP PART NO MFR PART NO 

U7 1820-1475 93Sl60C 
U43.79.90 1820-0685 SN74S10N 
USO 1820-0681 SN74SOON 
U58, 65 1820-1158 SN74S51N 
U59 1820-1367 SN74S08N 
U64.66.68.70 1820-0629 SN74S112N 
7J 75 

U67 1820-0683 SN74S04N 
U69 1820-0704 SN74S122N 
U74.76.77 1858-0055 MP02369 
U82-84 1820-1307 SN74S132N 

R7 
1000 

1000 

+sv 

14 

11 J ClRQ 9 

13 U64B 
>CK 

@ 
TO U64. PIN 15 

+5V 

IC SUPPLY CONFIGURATIONS 

11C 

5.2VA 

U7.64.66.68 
B0.82.84 

Rl5 
1000 

CR4 

NC 

+5V 

CA6 

'5V 

CR7 

l3 PIO A14 • "c10 26.1 All C\4 C15 
U74 511 935+160 ~" R9 TERM 

681 

CIO 

f01UF -11_2v -5.2VA 

Cl2 C13 
L3 

f OIUF t.OlUF 
BEAD 

13 

12 

C23 
9-35 C24 

A10 WRITE ~68 Al6 511 
!i\9 

l4 "l1:111 

BEAD 17"'"' -5-2\IA 

15 C25 
BEAD ~OlUF 

A21 
511 

A19 
26.1 

~ 

+5V 

11C 

© 

2.11 

U77 

'5V 

A6 
1000 

R22 
261 

A23 
681 

1112v 

C9 
62 

625ns 

L6 
1 2UH 

A24 
1000 

NC 

+5V _ _,Mr--1 

~ 
~ 

Service 

--1 
U79A 

12 

13 

I 

READ STROBE 1 G) 

NC 

I 
110 I 

7P2 

• 
READ STROBE 2 0 
READ STROBE 3 0 

NC 
7P1 

• 
WAITE STROBE G)11e 

ADDRESS STROBE (+) © } 
~--+---,,d>CK ii"'>----------+-----"====::c_-<·._,_'3 ____ {.\FE 11 D : t- AOORESSSTROBEl-l \.::_) 

A26 
1000 

NC 

P-'--"-'_As_s_T_Ao_BE'---0 11 D 

'------Cor--.....l''"-1--1-""' "-53-"0"9'-' ---0 11 c 

l __ _J 
I 

I 

INOEXSTROBE P/O , I 1i-:---------1--------'-"""'j'-' 50>-- C) 10C 
• 

TP4 

b-----''"0"'0'""'""''"'"0"''""'------1---+-G) 11 B, 
110 

>----"""""---'-446 >--. 1 oc 
I 

,., ... ,, ...... ,.I 11A 
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FROM CIRCUIT 
UNDER TEST 

>----

>------1 

>---4 

l 
POD 4 

DATA PROBE 

f 
POD 3 

DATA PROBE 

_f 

POD 2 
DATA PROBE 

f 
POD 1 

DATA PROBE 

i 
>-A CLOCK PROBE 

..... ___ .. 

JA1 

l 

JAi 

1 

rAI 

1 

fAI 

l 

p.1 
1 

CLOCKS J,K,L 

DUAL 4 
04 + 

POO 4 l THRESHOLD 

/8 
7 

POD 3 l 
THRESHOLD 

/8 
7 

POD 2 l 
THRESHOLD 

/8 
7 

POD I l 
THRESHOLD 

B 
7 

~ 

QUALIFIED CLOCK J ..-

_.. -
QUALIFIED CLOCK J 

~ 

~ 

OUALIFIEO CLOCK K 
~ 

_.. 

OUALIFIEO 
CLOCK L -

r"faoCK" - -1-:::- r...-1 
I ORING ,,--ot' a I 
L----"-~ 

CLOCK l 
THRESHOLD 

/I 

Al 

CLOCK SLOPE/ 
OUALIFICA TION 

MEMORY 

\,-3 
"A""I---. / 

POS/NEG ~ SLOPE 
ONE-SHOTS 

~ , 

A1 Al 

POD 4 ~I DATA LATCH 

Al 

POD 3 ~ DATA LATCH 

MASTER L_32 
DATA LATCH 7 

A1 

POO 2 ~ DATA LATCH 

A1 

~ POD 1 
DATA LATCH 

A1 

MASTER ~ CLOCK 
SELECTOR 

_L_2 
-~ 

J 

A2 

1/32 
/ 

v-32 
/ 

TRIGGER 
~ MEMORY 

Service 

A3 

L. ,, 
~-----7,,C....---------~iEP 

10 MHz srn..- A3 

INDEX STROBE..-J STATE/TIME 

HCOI 
t-- HCQ2 

AST AME1 

LCT 

CLOCK SELECTOR 

T 

STATE/TIME COUNTERS 

--
SEQUENCE ADDRESS BUS 

7 

v3 
,f 
\. - I A2 

Al NEXT SEQUENCE ~ B DATA 
ADDRESS RAM SELECTOR 

nADDR Dour!--,-,,&-/'4-....__,&._/'3 --~A 

G S 

LSEQ J l Al 

~D---f.----------1-----=:J-' ) JC>--4-t--t--i~ RESTART 
~ I "'--"" - ONE-SHOT 

0-- ~A3 

THD-7 
TLDJ~6 

/ 

A2 

A2 

~ 6_.. TRACE ONLY 
STATE ORING 

CIRCUIT 

A2 

TRC E - TRACE ONLY 
STATES OCCURRENCE 

CIRCUIT 

n BRCC 

BRC-E 

TRC-C 

TRC-E 

_.., 

-
--

-

GATING 

A3 
POST 

A3 
.,__H_RS'-T __ _..._>I MR 

HTP 

-.. PE 

MEMORY 
ADDRESS 
COUNTER 

- ~CEP 
TC 

J 

A3 

TRACE 
.._ POINT 

LATCH 

A3 
~ READ STROBES 

INTERNAL I------ WRITE STROBE 
CLOCK I ,2 ~ 

..----------------------------!~~~~ CETl .... ~._'-HT'-P'-F _______ __, 

(STROBE) ,...,....--- ADDRESS STROBES 

GENERATOR ~ MEASUREMENT STROBE 

i----- TRIGGER STROBE 

~ INDEX STROVE 

ENABLE i----- COUNT STROBE 

COUNTER 

[' 
1 

SLOW CLOCK DETECTORS J 
SLOW CLOCK FLAGS 

rA I lA 1,A2.A3 

GATING 

CONTROL SIGNALS 

µP INTERFACE J 

-

,V 

/32 
7 
/2 

7 

/32 

7 

ADDRESS 
MULTI­
PLEXER 

A3 

--
DIN 

--
HIGH SPEED 

MEMORY 
64 x 66 

Dour( 

~~ADDRESS 

A3 
l'\.,B - TRACE 
I ,._.._ PO INT 

ADDRESS 
LATCH 

A3 
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ADDRESS 
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II 
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Model 1610B 

I PI O AJ ME~S~REMENT BOARD (0~1~-66S27) 

MSCO 

MCSl 

MCS2 

MCSJ 

110 DD 

MCS4 

MCS5 

MCS6 

MCS7 

WRITE 
STROBE 

11A@ 110 EE 

I 
10A {~~; ~'~·-0 _J·----"-:~~~~~---------------------------------<~--':~~lu~2~10~~1~1 ---, 

DATA 
STORAGE 

RAM 

MAO 

MAI 

MA2 

MAJ 

MAS 

COUNT 
STATE/TIME 

RAM 

MAO 25 AO 

MA.\ 26 Al 

MA2 27 AZ 

Ml\3 I AJ 

M~4 2 .A4 

MAS 3 AS 

MAO 25 AO 

MAI 26 Al 

MA2 27 A2 

MAJ 1 A3 

MA4 2 A4 

MA5 3 A5 

POD 1 DATA 

~-----9C-----~ 

00 01 0 2 03 

00 01 02 03 

c c 

" " 22 21 

DO 01 02 03 
s 7 

cs 

U1 
RAM 

U14 
RAM 

CS IV 

15 13 

MCS4 

-sv 

04 05 06 07 

8 9 10 11 

w 04 05 06 07 

c c c 
:t :.ii: :E 

10 18 17 16 

04 05 06 07 OB 
8 10 11 12 

MAO 25 AO 

MAI 26 Al 

MA.2 27 AZ 

MAJ 1 Al 

MA4 2 A4 

MAb J AS 

MAO 25 AO 

MAI 26 Al 

MA1 

MAJ 

MA4 

MA5 

27 A2 

I A3 

2 A4 

3 AS 

POD 2 DATA 

~-------9C----,-1'""3 -..,.,"-1""'5____,,16'-

08 09 010 0 11 

MCSl 

' 6 15 
00 0 1 02 03 cs 

ao 01 02 OJ 
2• 23 22 21 

0 - M 
Q Cl Cl c 
:s :E :$; :s 

00 0 1 D1 OJ 
s 6 1 

us 
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U10 
RAM 

cs w 
15 13 

MCSS 

0 12 0 13 0 14 01 5 

13 10 II 
w 04 05 06 07 

04 05 06 07 
8 9 10 1· 

MAO 

MAI 

25 AO 

26 Al 

MA2 27 Al 

MA4 

L--~M~A"'-3---"ll , 3 

2 A< 

•-~M~A"'-5-~3'-I AS 

MA.0 25 AO 

MAI 26 Al 

MA1 21 A2 

, __ M_A_3 _ __, A3 

, __ M_A_4 __ 2"iAI 

~=M=AS~~3'-< AS 

POD 3 DATA 

/ r '°'1J,-,1"""s ....,,19,.--,2"""0---9C----,.1,-1 ""'2"'2...,...,1"'"3""'2'""'• ' 

01 6 0 17 01 8 019 

4 ) 

00 01 01 03 

MCS2 

15 
cs 

U9 
RAM 

U6 
RAM 

w 
13 

020 02 1 022 023 

8 9 10 11 
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c 

" 10 

c c 
" :> 

18 17 
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MCS6 

WAU 

MA I 
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26 Al 
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I ~-'M'"•;..::3_~1 AJ 
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I --'M"-A"'-5--'l3 AS 
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, __ ._ .. _l __ 1_, ,3 
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/ r j"s--,1"6--,.1'""1 """'2"'s---9C---1-9-JO--J1-3~,' 
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00 01 02 OJ 
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cs 
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10 
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IC S Of\ THIS SCHEMAllC 
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12. 15 16 SN74S74N U17 1810 0693 

U1 8 IBlO 0688 SN 74S20N 
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SRI LANKA CANADA BRAZIL GUATEMALA FOR AREAS NOT DENMARK Hewlett.Packard France AFRICA, ASIA, HONG KONG Blue Star Ltd. Medical Only NIGERIA 
Hewlett-Packard do Brasil !PESA LISTED, Hewlett-Packard A/S lmmeuble ptricentre Hewlett.Packard Hong Kong Ltd. 133 Kodambakkam High Road International Aeradio (E.A.) Ltd. The Electronics Metropolttan Agenciet Ltd. ALBERTA 

l.e.C. Lids. Avenida Refonna 3-48 CONTACT: Datavej 52 rue van Gogh AUSTRALIA Room 105, Austin Centre Madras 600 034 P.O. Box 95221 Instrumentations Ltd. 209/9 Union Place Hewlett-Packard (Canada) Ltd. 
Alameda Rio Negro, 750 Zona9 Hewlett-Packard : •• tercontinental DK·3460 Blrkerod 59650 VIiieneuve D'Aacq ANGOLA 1st Floor Tel: 82057 Mombasa N6Bl770 Oyo Road Colombo2 11620A • 188th Street AJphaville Guatemala City 3495 Deer Creek Road Tel: (02) 816640 Tel: (20) 9141 25 Telectra 21 Austin Avenue Telex: 041·379 KOREA Oluseun House Tel: 35947 Edmonton TSM 3T9 
06400 Baruerl SP Tel: 316627, 314766, 66471·5, Palo Alto, California 94304 Cable: HEWPACK AS TWX: 160124F Empresa Tecnica de Equipamentos TST P.O. Box 98524 Cable: BLUESTAR Samsung Electronics Co., Ltd. P.M.B. 5402 Telex: 1377METROLTD CE Tel: (403) 452·3670 Tel: 429-3222 ext. 9 Tel: (415) 856·1501 Telex: 37 409 hpas dk Hewlett-Packard France Eltctricos, S.A.R.L. Kowloon INDONESIA 22nd Floor Dongblng Bldg., Ibadan Cable: METROL TD TWX: 610-831·2431 
Cable: tfWPACK Sio Paulo Telex: 4192 Teletro Gu TWX: 910-373-1260 Hewlett-Packard A/S Bitiment Ampere R. Barbosa Rodrigues, 4 H°DT. • Tel: 3·697 446 (5 lines) BERCA Indonesia P. T. 250, 2·KA, Taepyung·Ro Tel: 461577 SUDAN Hewlett-Packard (Canada) Ltd. Hewlett.Packard do Brasil MEXICO Cable: HEWPACK Palo Alto Nav81Vej 1 Rue de la Commune de Paris Caixa Postal, 6487 Telex: 36676 HX P.O. Box 496/Jkt. Chung-Ku, Telex: 31231 TEil NG Radison Trade 210, 7220 Fisher St. S.E. t.e.C. Lids. Hewlett-Packard Mexicana, Telex: 034·8300, 034·8493 DK·8600 Sllkeborg B.P. 300 Luanda Cable: HEWPACK Hong K-Ong Jin. Abdul Muis 62 Seoul Cable: THETIEL Ibadan P.O. Box 921 Calgary T2H 2H8 Rua P1~e Chlg11, 32 S.A. de C.V. Tel: (06) 82 71 66 93153 Le Blanc Meanll· Tel: 3551516 Medical/ Analytical Only Jakarta Tel: 777·4886 The Electronics Khartoum Tel: (403) 253·2713 
OOOOO-P6rto Alegre-RS Av. Periferico Sur No. 6501 EUROPE, Telex: 37 409 hpas dk C8dex Cable: TELECTRA Luanda Schmidt & Co. (Hong Kong) Ltd. Tel: 349255, 349886 Telex: SAMSAN 27384 Instrumentations Ltd. Tel: 44048 TWX: 810-821-6141 
Tel: 22·2998, 22·5821 Tepepan, Xochimilco NORTH AFRICA, Cable: HEWPACK AS Tel: (01) 9318850 AUSTRALIA Wing On Centre, 28th Floor Telex: 467 48 BERSfL IA MALAYSIA 144 Agege Motor Road, Muahin Telex: 375 

BRITISH COLUMBIA Cable: HEWPACK POrto Alegre Mexico 23, D.F. EGYPT Telex: 211032F Hewlett-Packard Australia Ply. Ltd. Connaught Road, C. Cable: BERSAL Hewlett-Packard Sales P.O. Box 481 TAIWAN Hewlett-Packard (Canada) Ltd. 
Hewlett.Pickard do Brasil Tel: 905·676-4600 MIDDLE EAST 

1.E.A. Hewlett-Packard France 31-41 Joseph Street Hong Kong BERCA Indonesia P. T. (Malaysia) Sdn. Bhd. Muahin, Lagoa Hewlett-Packard Far Eaat Ltd. 10691 Shellbridge Way l.e.C. Lids. Telex: 017·74-507 AUSTRIA International Engineering Av. du Pdt. Kennedy Blackburn, Victoria 3130 Tel: 5·455644 P.O. Box 174/Sby. Sutte 2.2112.22 Cable: TIETEIL Lagos Taiwan Branch Richmond vex 2W7 Av. Epttacio Peaaoa, 4684 Hewlett-Packard Mexicana, Hewlett-Packard Ges.m.b.H. Associates 33700 Merlgnac P.O. Box 36 Telex: 74788 SCHMX HX 23 Jin. Jimerto Bangunan Angkasa Raya PAKISTAN Bank Tower, 5th Floor Tel: (604) 270·2277 22471-Rlo de Janelro·RJ S.A. de C.V. Wehlistrasse 29 24 Hussein Hegazi Street Tel: (56) 97 01 81 Doncaster East, INDIA Surabaya Jalan Ampang Mushko & Company Ltd. 205 Tun Hau North Road TWX: 810-925·5059 Tel: 286-0237 Ave. Constttuci6n No. 2184 P.O. Box 7 Kasr-el·Aini Hewlett-Packard France Victoria 3109 Blue Star Ltd. Tel: 42027 Kuala Lumpur Oosman Chambers Taipei 
MANITOBA Telex: 021·21905 HPBR·BR Monterrey, N.L. A·1205 Vienna Cairo lmmeuble Lorraine Tel: 896351 Sahas Cable: BERCACON Tel: 483680, 485653 Abdullah Haroon Road Tel: (02) 751·0404 (15 linea) 
Hewlett-Packard (Canada) Ltd. Cable: HEWPACK Rio de Janeiro Tel: 48·71·32, 48-71·84 Tel: 35·16·21·0 Tel: 23 829 Boulevard de France Telex: 31-024 414/2 Vir Savarkar Marg JAPAN Protel Engineering Karachl·3 Cable: HEWPACK TAIPEI 380-550 Century St. Telex: 036·410 Cable: HEWPACK Vienna Telex: 93830 91035 Evry-C&dex CHILE Cable: HEWPARD Melbourne Prabhadevi Yokogawa-Hewlett·Packard Ltd. P.O. Box 1917 Tel: 511027, 512927 Hewlett-Packard Far EHi Ltd. St. James, Jorge Calcagni y Cia. Lida. PANAMA Telex: 135821135066 Cable: INTENGASSO Tel: 077 96 60 Hewlett-Packard Australia Ply. Ltd. Bombay 400 025 29·21, Takaido·Higashi 3-chorne Lot 259, Satok Road Telex: 2894 Taiwan Branch Winnipeg R3H OY 1 Arturo Burhle 065 Electr6nico Balboa, S.A. Hewlett-Packard Ges.m.b.H. SAMITRO Telex: 692315F 31 Bridge Street Tel: 45 78 87 Suginami·ku, Tokyo 168 Kuching, Sarawak Cable: COOPERATOR Karachi 68·2, Chung Cheng 31d. Road Tel: (204) 788-6701 Casilla 16475 Aparatado 4929 Wehlistrasse, 29 Sarni Amin Trading Office Hewlett-Packard France Pymble Telex: 011·4093 Tel: 03·331·6111 Tel: 53544 Mushko & Company, Ltd. Kaohsiung TWX: 61D-671·3531 

Correo 9, Santiago Panama 5 A·1205 Wien 18 Abdel Aziz Gawish 23 R~e Lothaire New South Wales, 2073 Cable: FROSTBLUE Telex: 232·2024 YHP·Tokyo Cable: PROTELENG 10, Bazar Rd. Tel: (07) 242318-Kaohsiung 
NOVA SCOTIA Tel: 220222 Calle Samuel Lewis Tel: 35·16·21 Abdlne·Calro 57000 Metz Tel: 4496566 Blue Star Ltd. Cable: YHPMARKET TOK 23 724 MOZAMBIQUE Sector G·6 / 4 Analytical Only Hewlett-Packard (Canada) Ltd. Telex: JCALCAGNI Edificio 'Alfa,' No. 2 Telex: 135066 Tel: 24932 Tel: (87) 65 53 50 Telex: 21561 Band Box House Yokogawa·Hewlett·Packard Ltd. A.N. Goncalves, Ltd. Islamabad San Kwang Instruments Co., Ltd. P.O. Box 931 COLOMBIA Cludad de Panama BAHRAIN Cable: SAMITRO CAIRO GERMAN FEDERAL 

Cable: HEWPARD Sydney Prabhadevi Chuo Bldg., 4th Floor 162, 1° Apt. 14 Av. D. Luis Tel: 28264 20 Yung Sui Road 800 Windmill Road lnstrumentaci6n Tel: 64·2700 Medical Only FINLAND 
REPUBLIC Hewlett-Packard Australia Ply. Ltd. Bombay 400 025 4·20, Nishinakajima 5·chome Caixa Postal 107 Cable: FEMUS Rawalpindi Taipei Dartmouth 838 1L 1 Henrik A. Langebaek & Kier S.A. Telex: 3483103 Curundu, Wael Phannacy Hewlett-Packard Oy Hewlett-Packard GmbH 153 Greenhill Road Tel: 45 73 01 Yodogawa·ku, Osaka·shi Maputo PHILIPPINES Tel: 3615446·9 (4 lines) Tel: (902) 469-7820 

Carrera 7 No. 48·75 Canal Zone P.O. Box 648 Revontulentie, 7 Vertriebszentrale Frankfurt Parkside, S.A., 5063 Telex: 011·3751 Osaka, 532 Tel: 27091, 27114 The Online Advanced Systems Telex: 22894 SANKWANG TWX: 610-271-4482 
Apartado Aereo 6287 Cable: ELECTRON Panama Bahrain SF-02100 Espoo 10 Bemer Strasse 117 Tel: 2725911 Cable: BLUESTAR Tel: 06·304·6021 Telex: 6·203 NEGON Mo Corporation Cable: SANKWANG Taipei ONTARIO Bogota, 1 D.E. PERU Tel: 54886, 56123 Tel: (90) 455 0211 Posttach 560 140 Telex: 82536 Blue Star Ltd. Telex: 523·3624 Cable: NEGON Rico House TANZANIA Hewlett-Packard (Canada) Ltd. Tel: 289·8877 Compania Electro M8dica S.A. Telex: 8550 WAEL GJ Cable: HEWPACKOY D·8000 Frankfurt 56 Cable: HEWPARD Adelaide Bhavdeep Yokogawa·Hewlett·Packard Ltd. NEW GUINEA Amorsolo cor. Herrera Str. Medical Only 1020 Morrison Dr. Telex: 44400 Los Flamencos 145 Cable: WAELPHARM Telex: 121563 hewpa sf Tel: (06011) 50041 Hewlett-Packard Australia Ply. Ltd. Stadium Road Sunitomo Seimei Nagaya Bldg. Hewlett-Packard Australia Pty. Ltd. Legaspi Village, Makati International Aeradio (E.A.), Ltd. Ottawa K2H 81<7 Cable: AARIS Bogota San Isidro Casilla 1030 Al Hamidiya Trading and FRANCE Cable: HEWPACKSA Frankfurt 141 Stirling Highway Ahmedabad 380 014 11·2 Shimosasajima·cho, Development Bank Building P.O. Box 1510 P.O. Box 661 Tel: (613) 820-8483 
lnstrumentaciOn Lima 1 Contracting Hewlett-Packard France Telex: 04 13249 hpffm d Nedlanda, W.A. 6009 Tel: 43922 Nakamura·ku, Nagoya, 450 Ground Floor Metro Manila Dar es Salaam TWX: 810-563· 1836 H.A. Langebaek & Kier S.A. Tel: 41-4325 P.O. Box 20074 Zone d'activttes de Courtaboeuf Hewlett-Packard GmbH Tel: 3665455 Telex: 012·234 Tel: 052 571·5171 Ward Strip Tel: 85·35·81, 85·34·91, 65·32·21 Tel: 21251Ext.265 Hewlett-Packard (Canada) Ltd. Carrera 83 No. 49-A·31 Telex: Pub. Booth 25424 SISfDRO Manama Avenue des Tropiques Technisches Buro Bllblingen Telex: 93859 Cable: BLUEFROST Yokogawa·Hewlett·Packard Ltd. Port Moresby, Papua Telex: 327 4 ONLINE Telex: 41030 8877 Goreway Drive Apartado 54098 Cable: ELMED Lima Tel: 259978, 259958 Botte Postale 6 Herren berger Strasse 110 Cable: HEWPARD Perth Blue Star Ltd. Tanigawa Building Tel: 258933 RHODESIA THAILAND MIHIHauga L4V 1M8 Mede Hin SURINAM Telex: 8895 KALDIA GJ 91401 Oraay·Cedex D-7030 B!Sbllngen, Hewlett-Packard A~stralia Ply. Ltd. 7 Hare Street 2·24· 1 Tsuruya·cho NEW ZEALAND Field Technical Sales UNIMESA Co. Ltd. Tel: (418) 878-9430 Tel: 304475 Suriel Radio Holland N.V BELGIUM Tel: (1) 907 78 25 Wurttemberg 121 Wollongong Street Calcutta 700 001 Kanagawa·ku Hewlett-Packard (N.Z.) Ltd. 45 Kelvin Road North Elcom Research Building TWX: 610-492·4246 
COSTA RICA Grote Hofstr. 3·5 Hewlett-Packard Benelux S.A. IN. V. TWX: 600048F Tel: (07031) 667· 1 Fyahwlck, A.C.T 2609 Tel: 23·0131 Yokohama, 221 4· 12 Cruickshank Street P.O. Box 3458 2538 Sukumvit Ave. Hewlett-Packard (Canada) Ltd. Cientmca Costarricense S.A. P.O. Box 155 Avenue du Col-Vert, i, Hewlett·Packard France Cable: HEWPACK Bl!blingen Tel: 804244 Telex: 021·7655 Tel: 045-312· 1252 Kilbirnie, Wellington 3 Salisbury Bangchak,Bangkok 552 Newbold Street Avenida 2, Calle 5 Paramaribo (Groankraaglaan) Chemin des Mouilles Telex: 07265739 bbn Telex: 62650 Cable: BLUEST AR Telex: 382·3204 YHP YOK P.O. Box 9443 Tel: 705231 (5 lines) Tel: 3932387, 3930338 London N6E 255 San Pedro de Montes de Oca Tel: 72118, 77880 B-1170 BruHela B.P. 162 Hewlett-Packard GmbH Cable: HEWPARD Canberra Blue Star Ltd. Yokogawa·Hewlett-Packard Lid Courtney Place Telex: RH 4122 Cable: UNIMESA Bangkok Tel: (519) 688·9181 Apartado 10159 Cable: Suriel Tel: (02) 880 50 50 69130 Ecully Technisches Buro Dusseldorl Hewlett Packard Australia Ply. Ltd. Bhandari House Milo Mitsui Building Wellington SINGAPORE ZAMBIA TWX: 610-352·1201 San Jose TRINIDAD & Cable: PALOBEN Brussels Tel: (78) 33 81 25 Emanuel·Leutze·Str. 1 (Seesteml 5th Floor 91 Nehru Place 105, 1·chome, San·no·maru Tel: 877· 199 Hewlett·Packard Singapore R.J. Tilbury (Zambia) Ltd. QUEBEC Tel: 24·36·20, 24-08·19 TOBAGO Telex: 23·494 paloben bru TWX: 310617F D-4000 DUHeldorf Teachers Union Building New Deihl 110024 Mlto, lbaragi 310 Cable: HEWPACK Wellington (Pie) Ltd. P.O. Box 2792 Hewlett-Packard (Canada) Ltd. Telex: 2367 GALGUR CR CARTEL CYPRUS Hewlett·Packard France Tel: (0211) 5971·1 495·499 Boundary Street Tel: 682547 Tel: 0292·25-7470 Hewlett-Packard (N.Z.) Ltd. 1150 Depot Road Lusaka 275 Hymus Blvd. Cable: GALGUR Caribbean Telecoms Ltd. Kypronics 20, Chemin de La Cepiere Telex: 085186 533 hpdd d Spring Hiii, Queensland Telex: 031·2463 Yokogawa·Hewlett·Packard Ltd P 0. Box 26· 189 P.O. Box 58 Tel: 73793 Pointe Claire H9R 1G7 ECUADOR P.O. Box 732 19 Gregorios Xenopoulos Street 31081 Toulouse Hewlett-Packard GmbH 4000 Cable: BLUESTAR Inoue Building 169 Manukau Road Alexandra Post Office Cable: ARJAYTEE, Lusaka Tel: (514) 697·4232 CYEDE Cia. Lida. 69 Frederick Street P.O. Box 1152 Le Mlrall·Cedex Technisches Buro Hamburg Tel: 2291544 Blue Star Ltd. 1348·3, Asahi·cho, 1·chome Epsom, Auckland Singapore 3 OTHER AREAS NOT TWX: 810·422·3022 P.O. Box 8423 CCI Port-of-Spain Nicosia Tel: (61) 40 1112 Kapstadtring 5 Tel: 270·2355 Cable: HEWPARD Brisbane T.C. 71603 'Poornima' Atsugi, Kanagawa 243 Tel: 687· 159 LISTED, FOR CANADIAN Av. Eloy Alfaro 1749 Tel: 62·53068 Tel: 45628129 Hewlett-Packard France D-2000 Hamburg 60 Telex: HPSG RS 21486 BANGLADESH Maruthankuzhi Tel: 0462·24·0452 Cable: HEWPACK Auckland 

Cable: HEWPACK, Singapore CONTACT: AREAS NOT Quito URUGUAY Cable: Kypronics Pandehis Le Ligoures Tel: (040) 63804·1 The General Electric Co. of Trlvandrum 695 013 Analytical/Medical Only Hewlett-Packard Intercontinental LISTED: Tel: 45Q-975, 243-052 Pablo Ferrando S.A.C.el. Telex: 3018 Place Romee de Villeneuve Cable: HEWPACKSA Hamburg Bangladesh Ltd. Tel: 65799 Yokogawa·Hewlett·Packard Lid 
Northrop Instruments & SOUTH AFRICA 3495 Deer Creek Road Contact Hewlett-Packard (Canada) Telex: 2548 CYEDE ED Avenida Italia 2877 CZECHOSLOVAKIA 13100 Aix·en·Provence Telex: 21 63 032 hphh d Magnet House 72 Telex: 0884·259 

Kumagaya Asahi 
Systems Ltd., Hewlett-Packard South Africa Palo Alto, California 94304 Ltd. in Mississauga. Cable: CYEDE·Outto Casilla de Correo 370 Hewlett-Packard Tel: (42) 59 41 02 Hewlett-Packard GmbH 

Hachijuni Building Dilkusha Commercial Area Cable: BLUESTAR 4th Floor Sturdee House (Ply), Ltd. Tel: (415) 856·1501 
Medical Only Montevideo Obchodni zastupitelstvi v CSSR TWX: 410770F Technisches Buro Hannover Motljhell, Dacca 2 Blue Star Ltd. 3-4, Tsukuba 85·87 Ghuznee Street Private Bag Wendywood, TWX: 910·373·1267 CENTRAL, Hospitalar S.A. Tel: 40·3102 Pisemny styk Hewlett-Packard France Am Grossmarkt 6 Tel: 252415, 252419 11 Magarath Road Kumagaya, Saitama 380 P.O. Box 2406 Sandton, Transvaal, 2144 Cable: HEWPACK Palo Alto 

SOUTH AMERICA Casilla 3590 Telex: 702 Public Booth Post. schranka 27 2, Allee de la Bourgonette D-3000 Hannover 91 Telex: 734 Bangalore 560 025 Tel: 0485·24-6563 Wellington Hewlett-Packard Centre Telex: 034·8300, 034·8493 
Robles 625 Para Pablo Ferrando CS 11801Praha011 35100 Renne& Tel:(0511)466001 Cable: GECDAC Dacca Tel: 55668 Tel: 850·091 Daphne Street. Wendywood, 

ARGENTINA Quito Cable: RADIUM Montevideo CSSR Tel: (99) 514244 Telex: 092 3259 ETHIOPIA Telex: 0845-430 KENYA Telex: NZ 31291 Sandton, 2144 
Hewlett-Packard Argentina S.A. Tel: 545·250 VENEZUELA Vyvojova a Provozni Zakladna TWX: 740912F Hewlett-Packard GmbH 

ADCOM Ltd., Inc. Tel: 802·5111125 Abdella Abdulmalik Cable: BLUESTAR P.O. Box 30070 Northrup Instruments & Telex: 8·4782 Santa Fe 2035, Martinez Cable: HOSPITALAR·Outto Hewlett-Packard de Venezuela C.A. Vyzkumnych Ustavu v Bechovicich Hewlett-Packard France T echnisches Buro Nurnberg P.O. Box 2635 Blue Star Ltd. Nairobi Systems Ltd. Cable: HEWPACK Johannesburg 6140 Buenos Aires 
EL SALVADOR P.O. Box 50933 CSSR·25097 Bechovice u 18, rue du Canal de la Marne Neumeyerstrasse 90 Addia Ababa Meeakshi Mandiram Tel: 331955 Eden House, 44 Khyber Pass Rd. Tel: 792·1239, 798·8086 
IPESA Caracas 105 Prahy 67300 Schlltlghelm D-8500 NUrnberg Tel:119340 XXXXV 11379·2 Mahatma P.O. Box 9882, Newmarket Hewlett·Packard South Africa Telex: 122443 AR CIGY 
Bulevar de los Heroes 11 ·48 Los Ruices Norte Tel 899341 Tel: (88) 83 08 10 Tel: (0911) 52 20 83 

Telex: 22639 (Ply.), Ltd. Cable: HEWPACKARG GUAM Gandhi Rd. Auckland 1 
Edificio Sarah 1148 3a Transversal Telex: 12133 TWX: 890141F Telex: 0623 880 Medical Only P.O. Box 120 Guam Medical Supply, Inc. Cochin 682 016 International Aeradio (E.A.) Ltd Tel: 794·091 

Howard Place, Biotron S.A.C.l.y M. San Salvador Edificio Segre Institute ol Medical Bionics Suite C, Airport Plaza Tel: 32069 Northrup Instruments & Avda. Paseo Colon 221 Tel: 252787 Caracas 107 Vyskumny Ustav Lekarskej Bioniky P.O. Box 19012 Cape Province, 7450 
Tel: 239·4133 (20 lines) P.O. Box 8947 Telex: 085·514 Systems ttd. 9 piso Jedlova 6 Tamunlng 96911 Cable: BLUESTAR Nairobi Airport 

Terrace House, 4 Oxford Terrace Pine Park Centre, Forest Drive, 
1399 Buenos Aires Telex: 25146 HEWPACK CS-88346 Bratislava· Nairobi Pinelands, 

Cable: HEWPACK Caracas Tel: 646·4513 Blue Star Ltd. Tel: 336055156 P.O. Box 8388 Cape Province, 7 405 Tel: 30·48461185118384 Kramare Cable: EARMED Guam H 1171 1 Sarojini Devi Road Telex: 22201122301 Christchurch Tel: 53·7955 thru 9 34·9356/046014551 Tel: 44·551 Secunderabad 500 033 Cable: INTAERIO Nairobi Tel: 64· 165 Telex: 57·0006 Telex: (33) 17595 BIO AR Telex: 93229 
9/79 Tel: 70126 Cable: BIOTRON Argentina 

Telex: 0155·459 
Cable: BLUESTAR 9/79 
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SRI LANKA CANADA BRAZIL GUATEMALA FOR AREAS NOT DENMARK Hewlett.Packard France AFRICA, ASIA, HONG KONG Blue Star Ltd. Medical Only NIGERIA 
Hewlett-Packard do Brasil !PESA LISTED, Hewlett-Packard A/S lmmeuble plricentre Hewlett.Packard Hong Kong Ltd. 133 Kodambakkam High Road International Aeradio (E.A.) Ltd. The Electronics Metropolttan Agencies Ltd. ALBERTA 

l.e.C. Lida. Avenida Refonna 3-48 CONTACT: Datavej 52 rue van Gogh AUSTRALIA Room 105, Austin Centre Madras 600 034 P.O. Box 95221 Instrumentations Ltd. 209 /9 Union Place Hewlett-Packard (Canada) Ltd. 
Alameda Rio Negro, 750 Zona9 Hewlett·Packard : •• tercontinental DK·3460 Blrkerod 59650 VIiieneuve D'Ascq ANGOLA 1st Floor Tel: 82057 Mombasa N6Bl770 Oyo Road Colombo2 11620A • 188th Street Alphaville Guatemala City 3495 Deer Creek Road Tel: (02) 816640 Tel: (20) 9141 25 Telectra 21 Austin Avenue Telex: 041·379 KOREA Oluseun House Tel: 35947 Edmonton T5M 3T9 06400 Baruerl SP Tel: 316627, 314766, 66471·5, Palo Alto, California 94304 Cable: HEWPACK AS TWX: 160124F Empresa Tecnica de Equipamentos TST P.O. Box 98524 Cable: BLUESTAR Samsung Electronics Co., Ltd. P.M.B. 5402 Telex: 1377METROLTD CE Tel: (403) 452·3670 Tel: 429-3222 ext. 9 Tel: (415) 856·1501 Telex: 37 409 hpas dk Hewlett-Packard France Eltctricos, S.A.R.L. Kowloon INDONESIA 22nd Floor Dongbang Bldg., Ibadan Cable: METROL TD TWX: 610-831·2431 
Cable: IEWPACK Sio Paulo Telex: 4192 Teletro Gu TWX: 910-373·1260 Hewlett·Packard A/S Bitiment Ampere R. Barbosa Rodrigues, 4 H°DT. 0 Tel: 3·697 446 (5 tines) BERCA Indonesia P.T. 250, 2·KA, Taepyung·Ro Tel: 461577 SUDAN Hewlett-Packard (Canada) Ltd. Hewlett.Packard do Brasil MEXICO Cable: HEWPACK Palo Alto Navervej 1 Rue de ta Commune de Paris Caixa Postal, 6487 Telex: 36678 HX P.O. Box 496/ Jkt. Chung-Ku, Telex: 31231 TEil NG Radison Trada 210, 7220 Fisher St. S.E. t.e.C. Lida. Hewlett-Packard Mexicana, Telex: 034·8300, 034·8493 DK·8600 Sllkeborg B.P. 300 Luanda Cable: HEWPACK Hong K-Ong Jin. Abdul Muis 62 Seoul Cable: THETIEL Ibadan P.O. Box 921 Calgary T2H 2H8 Rua Pich Chagaa, 32 S.A. de C.V. Tel: (06) 82 71 66 93153 Le Blanc Meanll· Tel: 3551516 Medical/ Analytical Only Jakarta Tel: 777-4886 The Electronics Khartoum Tel: (403) 253·2713 
90000-Pllrto Alegre-RS Av. Periferico Sur No. 6501 EUROPE, Telex: 37 409 hpas dk C8dex Cable: TELECTRA Luanda Schmidt & Co. (Hong Kong) Ltd. Tel: 349255, 349886 Telex: SAMSAN 27384 Instrumentations Ltd. Tel: 44048 TWX: 610-821-6141 
Tel: 22·2998, 22·5821 Tepepan, Xochimilco NORTH AFRICA, Cable: HEWPACK AS Tel: (01) 9318850 AUSTRALIA Wing On Centre, 28th Floor Telex: 467 48 BER SIL IA MALAYSIA 144 Agege Motor Road, Mushin Telex: 375 

BRITISH COLUMBIA Cable: HEWPACK POr1o Alegre Mexico 23, D.F. EGYPT Telex: 21 t032F Hewlett·Packard Australia Ply. Ltd. Connaught Road, C. Cable: BERSAL Hewlett-Packard Sales P.O. Box 481 TAIWAN Hewlett-Packard (Canada) Ltd. Hewlett-Packard do Brasil Tel: 905·676-4600 MIDDLE EAST 
l.E.A. Hewlett·Packard France 31 ·4 t Joseph Street Hong Kong BERCA Indonesia P. T. (Malaysia) Sdn. Bhd. Mushin, Lagoa Hewlett·Packard Far East Ltd. 10691 Shellbridge Way 1.e.C. Lida. Telex: 017-74-507 AUSTRIA International Engineering Av. du Pdt. Kennedy Blackburn, Victoria 3130 Tel: 5·455644 P.O. Box 174/Sby. Sutte 2.2112.22 Cable: THETEIL Lagos Taiwan Branch Richmond V6X 2W7 Av. Epttacio Pessoa, 4684 Hewlett-Packard Mexicana, Hewlett·Packard Ges.m.b.H. Associates 33700 Merlgnac P.O. Box 36 Telex: 74788 SCHMX HX 23 Jin. Jimerto Bangunan Angkasa Raya PAKISTAN Bank Tower, 5th Floor Tel: (604) 270·2277 22471-Rlo de Janelro·RJ S.A. de C.V. Wehlistraase 29 24 Hussein Hegazi Street Tel: (56) 97 01 81 Doncaster East, INDIA Surabaya Jalan Ampang Mushko & Company Ltd. 205 Tun Hau North Road TWX: 610-925·5059 Tel: 266-0237 Ave. Constttuci6n No. 2184 P.O. Box 7 Kasr·el·Aini Hewlett-Packard France Victoria 3109 Blue Star Ltd. Tel: 42027 Kuala Lumpur Cosman Chambers Taipei 

MANITOBA Telex: 021·21905 HPBR·BR Monterrey, N.L. A·1205 Vienna Cairo tmmeuble L011aine Tel: 896351 Sahas Cable: BERCACON Tel: 483680, 485653 Abdullah Haroon Road Tel: (02) 751·0404 (15 linea) 
Hewlett·Packard (Canada) Ltd. Cable: HEWPACK Rio de Janeiro Tel: 48·71·32, 48-71·84 Tel: 35·16·21·0 Tel: 23 829 Boulevard de France Telex: 31-024 414 / 2 Vir Savarkar Marg JAPAN Protel Engineering Karachl·3 Cable: HEWPACK TAIPEI aa?-550 Century St. Telex: 036·410 Cable: HEWPACK Vienna Telex: 93830 91035 Evry-C&dex CHILE Cable: HEWPARD Melbourne Prabhadevi Yokogawa·Hewlett·Packard Ltd. P.O. Box 1917 Tel: 511027, 512927 Hewlett·Packard Far Eaat Ltd. St. James, Jorge Calcagni y Cia. Lida. PANAMA Telex: 135621135066 Cable: INTENGASSO Tel: 077 96 60 Hewlett-Packard Australia Ply. Ltd. Bombay 400 025 29·21, Takaido·Higashi 3·chome Lot 259, Satok Road Telex: 2894 Taiwan Branch Winnipeg R3H OY 1 Arturo Burnie 065 Electr6nico Balboa, S.A. Hewlett·Packard Ges.m.b.H. SAMITRO Telex: 692315F 31 Bridge Street Tel: 45 78 87 Suginami·ku, Tokyo 168 Kuching, Sarawak Cable: COOPERATOR Karachi 68·2, Chung Cheng 3rd. Roed Tel: (204) 788-6701 Casilla 16475 Aparatado 4929 Wehlistrasse, 29 Sa mi Amin Trading Office Hewlett·Packard France Pymble Telex: 011-4093 Tel: 03·331-6111 Tel: 53544 Mushko & Company, Ltd. Kaohsiung TWX: 61Q-671·3531 

Correo 9, Santiago Panama 5 A·1205 Wien 18 Abdel Aziz Gawish 23 R~e Lothaire New South Wales, 2073 Cable: FROSTBLUE Telex: 232·2024 YHP·Tokyo Cable: PROTELENG 10, Bazar Rd. Tel: (07) 242318·Kaohsiung 
NOVA SCOTIA Tel: 220222 Calle Samuel Lewis Tel: 35·16·21 Abdlne·Calro 57000 Metz Tel: 4496566 Blue Star Ltd. Cable: YHPMARKET TOK 23 724 MOZAMBIQUE Sector G·6 / 4 Analytical Only Hewlett-Packard (Canada) Ltd. Telex: JCALCAGNI Edificio •Alfa,' No. 2 Telex: 135066 Tel: 24932 Tel: (87) 65 53 50 Telex: 21561 Band Box House Yokogawa·Hewlett·Packard Ltd. A.N. Goncalves, Ltd. Islamabad San Kwang Instruments Co., Ltd. P.O. Box 931 COLOMBIA Ciudad de Panama BAHRAIN Cable: SAMITRO CAIRO GERMAN FEDERAL 

Cable: HEWPARD Sydney Prabhadevi Chuo Bldg., 4th Floor 162, 1° Apt. 14 Av. D. Luis Tel: 28264 20 Yung Sui Road 800 Windmill Roed lnstrumentaci6n Tel: 64·2700 Medical Only FINLAND 
REPUBLIC Hewlett-Packard Australia Ply. Ltd. Bombay 400 025 4·20, Nishinakajima 5·chome Caixa Postal 107 Cable: FEMUS Rawalpindi Taipei Dartmouth B3B 1L t Henrik A. Langebaek & Kier S.A. Telex: 3483103 Curundu, Wael Phannacy Hewlett-Packard Oy Hewlett·Packard GmbH 153 Greenhill Road Tel: 45 73 01 Yodogawa·ku, Osaka·shi Maputo PHILIPPINES Tel: 3615446·9 (4 tines) Tel: (902) 469·7820 

Carrera 7 No. 48· 75 Canal Zone P.O. Box 648 Revontulentie, 7 Vertriebszentrale Frankfurt Parkside, S.A., 5063 Telex: 011·3751 Osaka, 532 Tel: 27091, 27114 The Online Advanced Systems Telex: 22894 SANKWANG TWX: 610-271·4482 Apartado Aereo 6287 Cable: ELECTRON Panama Bahrain SF-02100 Espoo 10 Bemer Strasse 117 Tel: 2725911 Cable: BLUESTAR Tel: 06·304·6021 Telex: 6·203 NEGON Mo Corporation Cable: SANKWANG Taipei ONTARIO Bogota, 1 D.E. PERU Tel: 54886, 56123 Tel: (90) 455 0211 Posttach 560 140 Telex: 82536 Blue Star Ltd. Telex: 523·3624 Cable: NEGON Rico House TANZANIA Hewlett-Packard (Canada) Ltd. Tel: 269·8877 Compania Electro M8dica S.A. Telex: 8550 WAEL GJ Cable: HEWPACKOY D·8000 Frankfurt 56 Cable: HEWPARD Adelaide Bhavdeep Yokogawa·Hewlett·Packard Ltd. NEW GUINEA Amorsolo cor. Herrera Str. Medical Only 1020 Morrison Dr. Telex: 44400 Los Flamencos 145 Cable: WAELPHARM Telex: 121563 hewpa sf Tel: (06011) 50041 Hewlett·Packard Australia Ply. Ltd. Stadium Road Sunitomo Seimei Nagaya Bldg. Hewlett-Packard Australia Pty. Ltd. Legaspi Village, Makati International Aeradio (E.A.), Ltd. Ottawa K2H 8K7 Cable: AARIS Bogota San Isidro Casilla 1030 Al Hamidiya Trading and FRANCE Cable: HEWPACKSA Frankfurt 141 Stirling Highway Ahmedabad 380 014 11·2 Shimosasajima·cho, Development Bank Building P.O. Box 1510 P.O. Box 861 Tel: (613) 820-6483 
lnstrumentaci6n Lima t Contracting Hewlett·Packard France Telex: 04 13249 hpffm d Nedlanda, W.A. 6009 Tel: 43922 Nakamura·ku, Nagoya, 450 Ground Floor Metro Manila Dar ea Salaam TWX: 6t0-563·1836 H.A. Langebaek & Kier S.A. Tel: 4 t-4325 P.O. Box 20074 Zone d'activites de Courtaboeuf Hewlett·Packard GmbH Tel: 3865455 Telex: 012·234 Tel: 052 571·5171 Ward Strip Tel: 85·35·81, 85·34·91, 85·32·21 Tel: 21251Ext.265 Hewlett·Packard (Canada) Ltd. Carrera 63 No. 49-A-31 Telex: Pub. Booth 25424 SISIDRO Manama Avenue des Tropiques Technisches Buro Bijblingen Telex: 93859 Cable: BLUEFROST Yokogawa·Hewlett·Packard Ltd. Port Moresby, Papua Telex: 327 4 ONLINE Telex: 41030 8877 Goreway Drive Apartado 54098 Cable: ELMED Lima Tel: 259978, 259958 Botte Postale 6 Herren berger Strasse 110 Cable: HEWPARD Perth Blue Star Ltd. Tanigawa Building Tel: 258933 RHODESIA THAILAND Ml88188auga L4V 1M8 Medellin SURINAM Telex 8895 KALDIA GJ 91401 Oraay·Cedex D·7030 B!Sbllngen, Hewlett-Packard A~stralia Ply. Ltd. 7 Hare Street 2·24· 1 Tsuruya·cho NEW ZEALAND Field Technical Sales UNIMESA Co. Ltd. Tel: (416) 678-9430 Tel: 304475 Surtel Radio Holland N.V BELGIUM Tel: (1) 90778 25 Wurttemberg 121 Wollongong Street Calcutta 700 001 Kanagawa·ku Hewlett·Packard (N.Z.) Ltd. 45 Kelvin Road North Elcom Research Building TWX: 610-492-4246 
COSTA RICA Glote Hofstr. 3·5 Hewlett-Packard Benelux S.A. / N. V. TWX: 800048F Tel:(07031)667·1 Fyahwick, A.C.T. 2609 Tel: 23·0131 Yokohama, 221 4· 12 Cruickshank Street P.O. Box 3458 2538 Sukumvit Ave. Hewlett-Packard (Canada) Ltd. Cientifica Costarricense S.A. P.O. Box 155 Avenue du Col·Vert, i, Hewlett·Packard France Cable: HEWPACK Bi!blingen Tel: 804244 Telex: 021-7655 Tel: 045·312· 1252 Kilbirnie, Wellington 3 Salisbury Bangchak,Bangkok 552 Newbold Street Avenida 2, Calle 5 Paramaribo (Groenkraagtaan) Chemin des Mouilles Telex: 07265739 bbn Telex: 62650 Cable: BLUEST AR Telex: 382·3204 YHP YOK P 0. Box 9443 Tel: 705231 (5 lines) Tel: 3932387, 3930338 London N6E 255 San Pedro de Montes de Oca Tel: 72118, 77880 B·1170 BruHela B.P. 162 Hewlett-Packard GmbH Cable: HEWPARD Canberra Blue Star Ltd. Yokogawa·Hewlett·Packard Ltd Courtney Place Telex: RH 4122 Cable: UNIMESA Bangkok Tel: (519) 686·9181 Apartado tO 159 Cable: Surtel Tel: (02) 880 50 50 69130 Ecully Technisches Buro Dusseldorl Hewlett Packard Australia Pty. Ltd. Bhandari House Milo Mitsui Building Wellington SINGAPORE ZAMBIA TWX: 610-352·1201 San Jose TRINIDAD & Cable: PALOBEN Brussels Tel: (78) 33 81 25 Emanuel·Leutze·Str. t (Seesternl 5th Floor 91 Nehru Place 105, 1·chome, San·no·maru Tel: 877· 199 Hewlett·Packard Singapore R.J. Tilbury (Zambia) Ltd. QUEBEC Tel: 24·38·20, 24-08·19 TOBAGO Telex: 23·494 paloben bru TWX: 310617F D·4000 DUHeldorf Teachers Union Building New Deihl 110 024 Mito, lbaragi 310 Cable: HEWPACK Wellington (Pie) Ltd. P.O. Box 2792 Hewlett-Packard (Canada) Ltd. Telex: 2367 GALGUR CR CARTEL CYPRUS Hewlett·Packard France Tel: (0211) 5971-1 495·499 Boundary Stree1 Tel: 682547 Tel: 0292·25·7470 Hewlett-Packard (N.Z.) Ltd. 1150 Depot Road Lusaka 275 Hymus Blvd. Cable: GALGUR Caribbean Telecoms Ltd. Kypronics 20, Chemin de La Cepiere Telex: 085186 533 hpdd d Spring Hill, Queensland Telex: 031·2463 Yokogawa·Hewlett·Packard Ltd P 0 Box 26· 189 P.O. Box 58 Tel: 73793 Pointe Claire H9R 1G7 ECUADOR P.O. Box 732 19 Gregorios Xenopoulos Street 31081 Toulouse Hewlett-Packard GmbH 4000 Cable: BLUESTAR Inoue Building 169 Manukau Road Alexandra Post Office Cable: ARJA YTEE, Lusaka Tel: (514) 697·4232 CYEDE Cia. Lida. 69 Frederick Street P.O. Box 1152 Le Mlrall·Cedex Technisches Buro Hamburg Tel: 2291544 Blue Star Ltd. 1348·3, Asahi·cho, 1·chome Epsom, Auckland Singapore 3 OTHER AREAS NOT TWX: 610·422·3022 P.O. Box 6423 CCI Port-of-Spain Nicosia Tel: (61) 40 1112 Kapstadtring 5 Tel: 270·2355 Cable: HEWPARD Brisbane T.C. 71603 'Poomima' Atsugi, Kanagawa 243 Tel: 687· 159 LISTED, FOR CANADIAN Av. Eloy Alfaro 1749 Tel: 62·53068 Tel: 45628129 Hewlett-Packard France D·2000 Hamburg 60 Telex: HPSG RS 21486 BANGLADESH Maruthankuzhi Tel: 0462·24·0452 Cable: HEWPACK Auckland 

Cable HEWPACK, Singapore CONTACT: AREAS NOT Quito URUGUAY Cable: Kypronics Pandehis Le Ligoures Tel: (040) 63604·1 The General Electric Co. of Trivandrum 695 013 Analytical/Medical Only Hewlett·Packard Intercontinental LISTED: Tel: 45Q-975, 243-052 Pablo Ferrando S.A.C.el. Telex: 3018 Place Romee de Villeneuve Cable: HEWPACKSA Hamburg Bangladesh Ltd. Tel: 65799 Yokogawa·Hewlett·Packard Ltd 
Northrop Instruments & SOUTH AFRICA 3495 Deer Creek Road Contact Hewlett-Packard (Canada) Telex: 2548 CYEDE ED Avenida Italia 2877 CZECHOSLOVAKIA 13100 Aix·en·Provence Telex: 21 63 032 hphh d Magnet House 72 Telex: 0884·259 

Kumagaya Asahi 
Systems Ltd., Hewlett·Packard South Africa Palo Alto, Caiifornia 94304 Ltd. in Mississauga. Cable: CYEDE·Outto Casilla de Correo 370 Hewlett·Packard Tel: (42) 59 41 02 Hewlett·Packard GmbH 

Hachijuni Building Ditkusha Commercial Area Cable: BLUESTAR 4th Floor Sturdee House (Ply), Ltd. Tel: (415) 856·1501 
Medical Only Montevideo Obchodni zastupitelstvi v CSSR TWX: 410770F Technisches Buro Hannover Motijhell, Dacca 2 Blue Star Ltd. 3-4, Tsukuba 85·87 Ghuznee Street Private Bag Wendywood, TWX: 910·373·1267 CENTRAL, Hospitalar S.A. Tel: 40·3102 Pisemny styk Hewlett-Packard France Am Grossmarkt 6 Tel: 252415, 252419 11 Magarath Road Kumagaya, Saitama 360 P.O. Box 2406 Sandton, Transvaal, 2144 Cable: HEWPACK Palo Alto 

SOUTH AMERICA Casilla 3590 Telex: 702 Public Booth Post. schranka 27 2, Allee de la Bourgonette D·3000 Hannover 91 Telex: 734 Bangalore 560 025 Tel: 0485·24·6563 Wellington Hewlett-Packard Centre Telex: 034·8300, 034·8493 
Robles 625 Para Pablo Ferrando CS 118 01 Praha 011 35100 Renne& Tel:(0511)466001 Cable: GECDAC Dacca Tel: 55668 Tel: 850·091 Daphne Street. Wendywood, 

ARGENTINA Quito Cable: RADIUM Montevideo CSSR Tel: (99) 514244 Telex: 092 3259 ETHIOPIA Telex: 0845·430 KENYA Telex: NZ 31291 Sandton, 2144 
Hewlett·Packard Argentina S.A. Tel: 545·250 VENEZUELA Vyvo1ova a Provozni Zakladna TWX: 740912F Hewlett-Packard GmbH 

ADCOM Ltd., Inc. Tel: 802·5111125 Abdella Abdulmalik Cable: BLUESTAR P.O. Box 30070 Northrup Instruments & Telex: 8·4782 Santa Fe 2035, Martinez Cable: HOSPITALAR·Ouito Hewlett-Packard de Venezuela C.A. Vyzkumnych Ustavu v Bechovicich Hewlett-Packard France T echnisches Buro Nurnberg P.O. Box 2635 Blue Star Ltd. Nairobi Systems Ltd. Cable: HEWPACK Johannesburg 6140 Buenos Aires 
EL SALVADOR P.O. Box 50933 CSSR·25097 Bechovice u 18, rue du Canal de la Marne Neumeyerstrasse 90 Addia Ababa Meeakshi Mandiram Tel: 331955 Eden House, 44 Khyber Pass Rd. Tel: 792·1239, 798·6086 
IPESA Caracas 105 Prahy 67300 Schlltlghelm D·8500 NUrnberg Tel:119340 XXXXV 11379·2 Mahatma P.O. Box 9682, Newmarket Hewlett·Packard South Africa Telex: 122443 AR CIGY 
Bulevar de los Heroes 1 HS Los Ruices Norte Tel 89 93 41 Tel: (88) 83 08 10 Tel: (0911) 52 20 83 

Telex: 22639 (Ply.), Ltd. Cable: HEWPACKARG GUAM Gandhi Rd. Auckland 1 
Edificio Sarah 1148 3a Transversal Telex: 12133 TWX: 89014 lF Telex: 0623 860 Medical Only P.O. Box 120 Guam Medical Supply, Inc. Cochin 682 016 International Aeradio (E.A.) Ltd Tel: 794·091 

Howard Place, Biotron S.A.C.t.y M. San Salvador Edificio Segre Institute ol Medical Bionics Suite C, Airport Plaza Tel: 32069 Northrup Instruments & Avda. Paseo Colon 221 Tel: 252787 Caracas 107 Vyskumny Ustav Lekarskej Bioniky P.O. Box 19012 Cape Province, 7 450 
Tel: 239·4133 (20 lines) P.O. Box 8947 Telex: 085·514 Systems Cid. 9 piso Jedlova 6 Tamuning 96911 Cable: BLUESTAR Nairobi Airport 

Terrace House, 4 Oxford Terrace Pine Park Centre, Forest Drive, 
1399 Buenos Aires Telex: 25146 HEWPACK CS·88346 Bratislava· Nairobi Pineland a, 

Cable: HEWPACK Caracas Tel: 646-4513 Blue Star Ltd. Tel: 336055156 P.O. Box 8388 Cape Province, 7 405 Tel: 30·48461185118384 Kramare Cable: EARMED Guam t · 1·117 I t Sarojini Devi Road Telex: 22201122301 Christchurch Tel: 53-7955 thru 9 34·9356/0460/4551 Tel: 44-551 Secunderabad 500 033 Cable: INTAERIO Nairobi Tel: 64· 165 Telex: 57·0006 Telex: (33) 17595 BIO AR Telex: 93229 
9/79 Tel: 70126 Cable: BIOTRON Argentina 

Telex: 0155·459 
Cable: BLUESTAR 9/79 
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